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Offshore Oil Brings 

Helicopter Boom 

• 

Foreign Jets Move 
Into World Market 



engineers 

agree 

Not on how to mix a Martini — 

a missile platform — 
but every day, 
throughout the industry, 

Engineers agree 
on Wiggins Connectors. 



Wiggins 

The authority on connectors 
Engineered [or Reliability. 


/ 




E. B. Wiggins Oil Tool Company, Inc. 
3424 East Olympic Blvd., Los Angeles 23, Calif. 



Axelson in action 


landing the hot 


Two “hot" performers by Douglas . . . landing 
gear by Axelson. 

The DC-3/C-47, the plane that won’t wear out, 
has been overworked and overloaded for more 
than 20 years ... for 150 scheduled airlines in 70 
countries . . . through two wars, in every theater 
of operation, in every major campaign and inva- 
sion. And over half of the 12,000 DC-3s built 
by Douglas have been equipped with Axelson- 
produced shock struts. 

Today, Axelson landing gears continue to prove 
themselves on Douglas “hot ones” like the F4D, 
the carrier-based high-altitude interceptor and 
world’s record-holder for the 3-kilometer and 
100-kilometer courses. From a standing start, 
the bat-winged jet leaps to 10.000 feet in less 


than a minute. Mission accomplished, it touches 
down on Axelson-produced landing gear. 
Douglas Aircraft Company is only one of the 
many aircraft manufacturers who turn to Axel- 
son for the expert solution of tough component 
and sub-assembly problems. Call on our engi- 
neering staff for the planning and successful 
completion of your aircraft programs. 



Axelson Manufacturing Company 

AIRCRAFT 

Division of V. S. Industries, Inc. 
ith Boyle Avenue, Los Angeles SS, Californ 







2 INBOARD 
DROOP CYLINDERS 


World's Fastest Navy Fighter 

Proudly wears 
controls 


operation o£ this great fighter. 
>erience of more than 36 years of 
design and manufacture of precision equipment 
systems has given Sargent Engineering Corporation 
the “know-how" to aid in solving the essential and 
advance problems of force control. Leading airframe 
using hundreds of 
' ' ' meumatic, 

nits on the 

nation’s military planes, commercial planes and missiles. 
Sargent places its facilities of design and manu- 
facture at your disposal. We invite you to send your 
specifications for the Sargent proposal of your 
force control problems. 


ENGIHEERING CORPORATION 
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AVIATION CALENDAR 


Mian 


nual Miaini-Havana Air 
d by Florida Air Pilot's 
Is write: lames G. Page, 
■APA, 310 S.E. 2d A vc.. 


Jan. 14-16— National Symposium on Re- 
liability and Quality Control in Elec- 
tronics, sponsored by IRE, ASQC, AIEE 
and RETMA. Hotel Statlcr, Washing- 
ton, D. C. 

Jan. 2 1 -22— Symposium on Solar Furnace 
Design and Operation, Hotel Westward 
Ho, Phoenix, Ariz. 

Jan. 27-28— American Society lor Metals, 
Albuquerque and Los Alamos Chapters, 
"Heat Tolerant Metals for Aerodynamic 
Applications," Albuquerque, N. M. 

Jan. 28-31— Sth Plant Maintenance & Engi- 
neering Conference, Public Auditorium, 

Jan. 28-31— 25th Annual Meeting, Institute 
of the Aeronautical Sciences, Sheraton- 
Astor Hotel, New York, N. Y. Honors 
Night Dinner, Ian. 28. 

Jan. 31— Sixth . 


Course 


Angele 


Junior 


College. Wilmington, Calif. 

course will be held Feb. 1. 

Jan. 31-Feb. 1-Conference on Digital Com- 
puting in the Aircraft Industry, sponsored 
bv New York University and International 
s Machines Corn., NYU Bronx 
- York, N. Y. 

on X-ray diffraction, spon- 
sorcu uy north American Phillips Co., 
730 S. Fulton Ave, Mt. Vernon, N. Y. 

Feb. 7— Operations Research Svmposium 
University Museum Lecture flail. Uni- 
versity of Pennsylvania. Philadelphia, Pa. 

Feb. 7— Annual Mid-Winter Symposium of 
the New York Section. Instrument So- 
ciety of America, Garden City Hotel, 
Long Island. N. Y. 

Feb. 8-9-Symposium on Composition of 
Petroleum Oils— Determination and Eval- 
uation, sponsored bv Research Division 
IV on Hydrocarbon Analysis of American 
Society for Testing Materials Committee 
D-2 and American Petroleum Institute, 
Jung Hotel, New Orleans, La. 

Feb. 1-4-1 5-1957 Transistor and Solid State 
Circuits Conference, University of Penn- 
sylvania. Philadelphia, Pa. 

Feb. 26-28— Western Joint Computer Con- 




A HOT OPERATOR 

• • • in sub-zero climates ! 


THIS HEAT EXCHANGER of stainless steel for the 
Herman Nelson Portable Air Heater, "Aviation’s 
cold weather friend", is another precision fabricated 
assembly made by Lavelle for military aircraft 
application. At Air Force bases everywhere, the 
t T-400 Heater provides a ready source of heat for 
pre-heating engines, cockpits, and for countless 
tenance jobs . . . wherever reliable space heat 
s required to help keep America's defense planes 


‘ fabricating facilities, plus Governmei 
Certified welding technicians has enabled Lavellt 

StaLtefstgr 10 pr0duce ° Ver 6 ’°°° ° f ,hese complex asscmW£es - 

16" dia. X 18" 600,1 r squiring 16 separate airfoil section heat 

exchanger tubes. To assure close tolerances and speed 
production of the many component parts of the unit, 
special tools were designed and made at the Lavelle 
plant. Complete inspection includes pressure testing 
of each unit prior to shipment to Herman Nelson. 

Simple or complex, Lavelle has the capacity to fabri- 
cate the precision parts and assemblies you need . . . 
wherever you need them. 




A new brochure describes Lavelle’ s specialized fabri- 
cating services. Write for a copy without obligation. 

LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 
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Everyone at Kaman is pretty serious about the part we re 
playing in the National Defense effort. Research and develop- 
ment of ringwing aircraft, remotely controlled helicopters, 
rotochutes, gas turbine powered helicopters and other highly 
classified projects, plus production of the general utility HOKs 
keeps us busy. 

These jobs call for clear thinking and hard work. We need 
Engineers who can do both. The men we’re looking for are 
mature, technically qualified people who can go about their 
work without coddling and who have their own private reasons 
for wanting to join an aggressive growing company. Kaman 
will supply the work, wages and opportunity, but the rest is 
up to you. Check the position you can fill and return the 

Kaman 


IE KAMAN AIRCRAFT C 
aomfield. Conn. 

I, W. M. Tynon, Administroli 




M«- N?«owa Meeting of the 

fliSs 





iisssss 

Ispa 

May 24-Junc 2-22nd Paris Air Show. Soci- 


NEW TURBOROTOR ’COPTER... 

another Kaman First! 



1951 

Kaman built the first 
turborotor helicopter 
flown anywhere. 


1954 

Kaman again pio- 
neered in the heli- 
copter gas turbine 
field with this HTK 
powered with twin 
turbines. 



Kaman Aircraft and Lycoming scored 
a turborotor first when this Kaman 
HOK helicopter took to the air pow- 
ered by Lycoming’s XT-53, the first 
U.S. free-shaft gas turbine specif- 
ically designed as a helicopter power 

Kaman leads the field in turbo- 
rotor experience and development 
and is proud of the forward steps 
it is taking in the interest of our 
National Defense. 


Kaman 


Kaman builds helicopters YOU FLY LIKE A. PLANE 



BUAER’S NEW AVIONICS DIVISION MEETS 
ELECTRONIC WEAPONS NEEDS OF NAVY AIR ARM 



f 


a— WB—M 

INSTRUMENT COMPANY 


ENGINEERS 

of unusual abilities cun find a future at FORD INSTRUMENT COMPANY. Write foe informal 


Brand new in the Navy Bureau of Aero- 
nautics, the Avionics Division is responsible 
for all aspects of research and development 
of electronic fire control and weapons 
launching equipment for Navy aircraft and 
guided missiles. This Division deals daily 
with problems undreamed of as recently as 
World War II. To ensure that our Navy air 
arm will continue to be the most effective 
and ultra-modern in the world, it plans in 
terms of 10, 15, or 25 years hence. Its 
personnel must think in terms of Mach 10 
speeds or altitudes of 20 or more miles. 

This vital R & D mission, which was for- 
merly accomplished by the joint efforts of 
Armament and Electronics Divisions, has 
been merged in the Avionics Division to 
include a wide variety of electronic func- 
tions. Among these are ground station 
telemetering and instrumentation; guidance 
systems; warheads; fusing and launching of 
guided missiles; fighter attack systems; air- 
borne early warning systems, and many 

To coordinate the many programs under 
its jurisdiction, the Division has established 
a "Project Manager” system of organization. 
Tills system provides maximum streamlined 
operation and facilitates industry contacts 
as well. The personnel of the Avionics 
Division thus are enabled to develop with 
maximum facility the incredible electronic 
equipment needed by today’s and tomor- 
row’s aircraft and missiles. With their spe- 
cial knowledge and far seeing outlook, they 
will make certain that the new higher speeds, 
altitudes and ranges of aircraft are utilized 
to full effectiveness. 






PLANTS 


EIVERSIDE, CALIFORNIA; WINDER, GEORGIA; AUBURN, W I 



REMAN 


The U.S. Navy carriers on guard against 
brush fire wars are armed with Grumman aircraft, 
ready as usual in quantity when needed. 



CURTISS-WRIGHT 

CORPORATION • WOOD-RIDGE, N. J. 


CURTISS-WRIGHT 

RAM JETS 


spearhead America's 
first-line defense 


One of the world’s most advanced jet engines, the 
Curtiss-Wright Ram Jet develops its greatest effi- 
ciency at speeds above 1800 miles per hour, and 
at very high altitudes. Since the announcement, in 
1952, of Curtiss-Wright’s development of the 
world’s first supersonic ram jet to be successfully 
flown, the Company has intensified its work on 
longer range ram jets for piloted aircraft and 
guided missiles — powerplants that are of first rank 
importance in America’s National Defense pro- 
grams. Curtiss-Wright’s giant ram jet test facility 

jet progress. 

In ram jets, rockets, turbojets, turboprops, 
Turbo Compounds and conventional piston en- 
gines — in power for every purpose — Curtiss- 
Wright maintains a continuing program of 
advanced research and development. 
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announcing the ©hiever! 


•CTRONII 


'isior 


WHEN YOU NEED THEM 



ELECTRICIAN 



JUNIOR BUYER 



MACHINIST 


...WILL THEY BE READY? 



What kind of seniors will you hire this year from the high schools 
around you? Fast learners, steady workers, or. . . ? Good schools 
are vital. And good schools don't just happen. If your company 
can help community groups to get better schools (population 
growth alone demands an extra 200,000 classrooms and 165,000 
more teachers right now), the schools are sure to help your 
company. Think about it, won’t you? 

r 

Want to find out how to help in your community? 

Get specific information by writing: 

Better Schools, 9 East 40th Street, New York, N. Y 



L. 
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CUSTOMER 

RELATIONS 


DISASSEMBLY 


DISASSEMBLY 
, INSPECTION 


PRODUCTION 

PLANNING 


PRESERVATION 


COMPLETE 

ENGINE 

OVERHAUL 


IGNITION 

HARNESS 

OVERHAUL 


SERVICE 

BULLETIN 

COMPLIANCE 


FINAL 

ASSEMBLY 


SUB- 

ASSEMBLY 


PRECISION 

PLATING 


Pratt & Whitney • Wright • Lycoming • Continental 







gaskets stay resilient 
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Offshore Oil Fields Open Helicopter Boom . 

► Three-year boom worth at least $5 million in sales 
aircraft industry; future prospects almost unlimited. 


. 27 

e U. S. 


Airlines Reach New Peak, Future Bright 32 

► Traffic, revenue increase continue through 1956; expanding econ- 
omy indicates good year ahead. 


Foreign Jets Move Into World Market 37 

► Foreign aircraft builders expand prospects in world transport 
market now dominated by American manufacturers. 


AERONAUTICAL ENGINEERING 
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m &en</fy /> - DECCA 


That’s 

. . . the 3-way Navigation System for Helicopters 

Bendix Decca actually traces on a map in the helicopter cockpit the exact route you are flying. 

Every movement of the craft is instantly traced on this Flight Log. You always can see exactly 
where you are — in any weather - and you can fly a safe, positive course. 

Bendix Decca gives you a 3-way check - (1) for accurate area coverage navigation, (2) for 
traffic control and (3) as a safe approach and landing system. 

This is the low frequency system which operates behind buildings, beyond line of sight and 
below the curvature of the earth. 

Decca is fhe missing link in helicopti 
Write us for the complete story. 


EDITORIAL 


A Year of Achievement 


This is the fading time of year to take a last backward 
look over the preceding twelve months and briefly savor 
their achievements before plunging on into the tasks and 
problems of the new year. 

The year 1956 has been a very good year in aviation. 
Prosperity has fattened even - segment of the industry'. 
Technology has pushed us as far forward in this single 
year as it did over a five year span in the pre-jet era. 

But, as always, this aura of past achievement will soon 
give way to the thorny economic, technical and political 
roblcms facing aviation in 1957 and beyond. We will 
ccomc immersed in these soon enough. Before we do, 
it seems appropriate to call a roll of achievement for 
1956. paying brief tribute to some of the men, machines 
and organizations that made the year so notable. 

We Salute: 

Gen. Nathan F. Twining, USAF Chief of Staff, for his 
candor and persistence in testimony on what the Fiscal 
1957 defense budget really would do to the Air Force, the 
problems of Fiscal 1958 and his excellent, detailed report- 
ing on what he and his mission learned about Soviet 
airpower during their visit to Russia. 

James Pyle and the late Charles Lowcn for the blast 
of fresh air they blew into the musty atmosphere of the 
Civil Aeronautics Administration and the courage and 
skill they displayed in tackling the twin problems of 
apathetic bureaucracy and the growing crisis in air traffic 
control. Nomination of Mr. Pyle to succeed Mr. Lowen 
as CAA Administrator, after the latter’s untimely death, 
indicates a firm vote of confidence by the Eisenhower 
Administration in this approach to a vital and vexing 
problem that should hearten all segments of aviation now 
enmeshed in the traffic control snarl. 

William Allen, president of Boeing Airplane Co. for 
his forthright, extemporaneous speech before the con- 
gressional subcommittee investigating aircraft industry 
profits. Mr. Allen’s exposition before the Hebert com- 
mittee opened congressional eyes to the genuine status 
of the aircraft industry in a capitalistic economy. The 
rest of the industry and its trade associations have been 
inexcusably laggard in picking up Mr. Allen’s theme and 
spreading it to the taxpaying public, legislators and the 

Convair’s San Diego Division for a remarkable pro- 
duction record that enabled USAF to put the supersonic 
F-102A all-weather interceptor into service with the Air 
Defense Command and its Fort Worth Division for put- 
ting the XB-58, first supersonic medium bomber, into 
the air for successful flight testing within a few weeks of 
a contract date specified years ago. 

Trevor Gardner for his long battle to achieve a sound 
research and development program for USAF and his 


courage in speaking out publicly, regardless of personal 
sacrifice, when the research and development policies of 
the Defense Department endangered the future security 
of the nation. 

The scheduled airlines for carrying a record total of 
45.8 million passengers with a higher percentage of 
schedule completion than ever before. 

The large irregular carriers for their perfect safety rec- 
ord in 1956. 

National Advisory Committee for Aeronautics for its 
development of new hypersonic research tools and tech- 
niques that led to the blunt nose cone design for the 
intercontinental ballistic missile. 

Lockheed. Grumman and North American for flying 
the first fighter aircraft capable of hitting Mach 2 in 
level flight— the F-104A. the F11F-1F, and the F-107. 

General Electric for its J79 turbojet that has given the 
new crop of USAF and Navy fighters and the XB-58 
bomber new capabilities in speed and altitude per- 
formance. 

Lt. Gen. Thomas Power, Chief of the Air Research 
and Development Command, for his initiative and per- 
sistence in forging better working channels between mili- 
tary requirements and industry development potentials 
and the untiring effort of his command to seek new 
ways toward reducing the development cycle for aerial 
weapons systems. 

Bell Aircraft Corp. and pilots of the USAF Flight Test 
Center at Edwards AFB, Calif., for the X-2 research 
aircraft program that pushed the range of piloted flight 
to a speed of 2,100 mph. and an altitude of 126,000 ft. 

Boeing, Douglas and Convair for putting this country 
into the lead in the international turbojet-powered trans- 
port market with substantial sales of long and medium- 
range commercial jet transports. 

Senators Stuart Symington and Henry Jackson for their 
persistent effort to place before the public an accurate 
record of the military airpower picture. 

Congressman John Moss for his success in stripping 
some of the hypocrisy, stupidity and deceit from govern- 
ment policies on withholding official information from 
the public. 

Civil Aeronautics Board’s voting majority of Chair- 
man James R. Durfee, Vice Chairman Joseph Adams 
and Member G. Joseph Minetti for earning on the 
precedent established by former chairman Ross Rizley, 
Adams and Josh Lee in their decisions in favor of more 
competition in the airline business and better sen-ice for 
the travelling public. 

—Robert Hotz 
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Announcing an important Edison development 



Latest development to stem from the famous Edison Research 
Laboratories is this rugged Remote Pressure Indicating System. 
Specified on the Lockheed F-104, the system now makes it 
possible to mount the transmitter directly on the engine without 
shock or vibration isolators. For either jet or reciprocal 
engines, it provides accurate, continuous indication of oil 
pressure— unaffected by cold, heat, vibration or lead wire distance. 
The transmitter is accurate through a vibration range up to 500 cpS, 
temperatures up to 232°C and shock to 20 g. Oil hose or tubing 
is eliminated, thus removing a major cause of malfunction 
and delayed readings due to cold, sluggish oil. The transmitter has 
only one moving part and is frictionless. 

The entire Edison Pressure Indicating System weighs only 
2.5 pounds (plus wiring) and consumes a low 1.5 watts power. 
Because of its simplified electro-mechanical design, installation 
and maintenance problems Jiave been minimized. 


new Pressure Indicating 
System eliminates 
shock mounting 


the Edison Pressure Indicating System, 
for Publication 3041. 
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A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 

' H o rr> ca s A. Edison 

INCORPORATED 

RUMENT DIVISION • 49 LAKESIDE AVENUE • WEST ORANGE, NEW JERSEY 


WHO'S WHERE 


In the Front Office 


William S. Ginn and Jack S. Parker, vice 
presidents. Ccncral Electric Co., New York, 
N. Y. Mr. Ginn is general manager of 
GE's Transformer Division, Pittsfield. Mass., 
and Mr. Parker is general manager of GE's 
Aircraft Gas Turbine Division. Cincinnati, 
Ohio. 

Byron G. Booth, president. George W. 
Borg Corp., Delavan, Wise. Mr. Booth 
succeeds George W. Borg who continues 
as board chairman. Also: G. Marshall Borg, 
vice chairman of the board. 

Porter Company. Inc., New York, N. Y. 
Charles L. flolbert succeeds Mr. Evans as 


president. 

J. A. Cairns, a director. Allied Research 
Products, Baltimore. Md. 

Joseph J. Dowling, president. Philadel- 
phia Insulated Wire Co., Philadelphia. Pa. 

Joseph F. Quaas, vice president-manufac- 
turing and production. Eutectic Welding 
Alloys Corp., Flushing, N. Y. 

David L. Stccge. vice president and gen- 

Carl F. Her bold, vice president-manufac- 
turing, and Ralph J. Eschborn. vice presi- 


Cleveland. Ohio. 


Leo J. Brancato, vice president, Heli-Coil 
Corp., Danbury, Conn. 

Francis W. Dunn, assistant to the presi- 

Bell Aircraft Corp.. Buffalo. n!*Y. William 
A. Boles succeeds Mr. Dunn as director of 
public relations. 


Honors and Elections 

Mundy I. Pealc, president of Republic 
Aviation Corp., has been elected president 
of the Institute of the Aeronautical Sci- 
ences for 1957- Mr, Pealc succeeds Edward 
R. Sharp, director of the National Advisory 

Propulsion Laboratory. Newly elected IAS 
vice presidents arc: Edwin E. Aldrin. avia- 
tion consultant to Standard-Thomson Corp.: 
Lt. Gen. Laurence C. Craigic (USAF, ret.). 

Rov E. Mnrquardt. president Marquardt 
Aircraft Co.; Earl D. Osborn, board chair- 
man, F.DO Corp. 

W. Paul Eddy, chief of engineering ope- 
ations for Pratt & Whitney Aircraft Divi- 
sion. United Aircraft Corp-. has been 
elected president of the Society of Auto- 
motive Engineers for 1937. 

J. Turner Moore. Jr., race president of 
the Battery Division of the Electric Auto 
life Co., lias been elected president of tin 

Association. Mr. Moore succeeds Robert S. 
Northington. vice president of Piedmont 


INDUSTRY OBSERVER 

► Raytheon-developed radar guidance system used in Navy’s new Sparrow 3 
air-to-air missile lias been adopted for use in an Army missile for which 
Raytheon holds the prime contract. Navy's Bureau of Ordnance also has 
selected this type guidance for use in its surface-launched missiles. Raytheon 
is developing two new versions of the Sparrow that can be used in higher 
performance aircraft than present models. 

►Naval Ordnance Laboratory has developed a mechanical recorder for 
measuring shock from underwater explosions. The recorder supplements 
electronic recorders which sometime fail under heavy shock conditions. 
The recorder is self contained in a seven-inch bronze ball, records fre- 
quency and amplitude of pressure of accelerations of up to 4,000 Gs over 
a 12-second period. Photographic record of the stylus trace can be made 
cither by wrapping film around the recording drum or through a low-power 
microscope. 

► Vcrtol Aircraft Corp. will open a St. Louis office early this year to 
establish closer liaison with Army's Transportation Supply and Main- 
tenance Command. Beginning with Fiscal 1958, the command, head- 
quartered at St. Louis, will take over the primary procurement functions 
for all Army aircraft maintenance. 

► Minneapolis-Honeywell Regulator Co, will develop a design, mock-ups and 
wind tunnel models of an air-to-ground rocket for delivery by fighter air- 
craft. Work will be carried out at Honeywell's Aeronautical Division 
Missile Controls Laboratory in Los Angeles under a $500,000 Air Research 
and Development Command contract. 

► Douglas Aircraft's third C-133A is now flying at Edwards AFB, Calif. 
The second aircraft of the series has been returned to Douglas' Long Beach. 
Calif., plant to be readied for climatic tests at Wright-Pattcrson AFB. 
Calif., after completing 91 hr., 30 min. flight time from the time of its 
first takeoff on Sept. 22. After the Wright-Patterson tests, the aircraft will 
undergo cold weather tests at Eglin AFB, Fla. 

► Air Materiel Command has ordered F-106A flight simulator trainers, 
spare parts, special tools and engineering data from Link Aviation, Inc. 
Contract is for $2.1 million. 

► Continental Army Command's Board 6 will have its name officially 
changed tomorrow to Army Aviation Board. The Ft. Rucker, Ala., unit, 
headed by Col. Robert R. Williams, conducts test and evaluation of air- 
craft and aviation equipment for the Army. Name change is designed to 
end confusion with other CON ARC boards that test other equipment. 

► Swedish Air Services Ltd., a civilian firm that tows aerial targets for the 
Swedish armed services on a contract basis, is considering use of the Bcccli 
Dart supersonic tow target. Representatives of the firm recently visited 
Beech's Wichita plant. The Dart is now being evaluated by U. S. armed 
services. 

► Lockheed's first 1649A transport has completed approximately 125 
flight test hours since its first flight on Oct. 22. Production of the new 
Super Constellation is being geared for seven deliveries per month. First 
delivery of the new aircraft will be in April to Trans World Airlines. First 
delivery to Air France is scheduled for June. Later deliveries to Lufthansa, 
Linec Acrec Italianc and Vflrig of Brazil are scheduled to extend into 1958. 

► University of New Mexico will conduct research into extensive air showers 
in cosmic radiation under a $28,500 contract from Air Research and De- 
velopment Command's Air Force Office of Scientific Research. 

► Aerfcr Sagittario, an Italian swept wing experimental turbojet powered air- 
craft. has been flown at speeds above Mach 1. It is the first all Italian 
designed and built airplane to do so. 
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Cut out for provisions 


projectiles or platoons 


Aliifott 


The size of the load can be large and bulky, 
the destination just about anywhere, when 
the versatile Fairchild C-123 takes over in 
logistic or assault missions. 

With muscle enough for 1 6,000-pound bulk 
loads, the C-123 airlifts just about any load. 
And, little more than a pasture is needed for 
its airfield. 700 feet for landing, and only a 
little more for takeoff. C-123’s bring men and 


supplies in and out of short, rough, unprepared 
fields, landing at regular eight second intervals. 
Proof that any large scale airlift is quicker 
and surer in the versatile, rugged C-123. 

Here is assault and logistics performance 
that actually improves on military require- 
ments— another good example of the relia- 
bility and big job capability that Fairchild 
builds into its aircraft. 


.IGHT-VEAR8I r ^J~- 

FAIRCHILD 

AIRCRAFT DIVISION • HAGERSTOWN 10, MARYLAND 


Washington Roundup 


Pentagon Numbers Game 

Pentagon’s number one numbers gainc-thc annual tug 
of war over the budget— was at its hottest last week with 
speculative figures flying thick and fast. One specu- 
lation generally accepted as fact— the Air Force stands to 
get only a fraction of the S6 billion increase its Chief of 
Staff believes necessary. In view of this, a program is 
reportedly under way ’ designed to cut 10 wings from 
USAF’s 1 37-wing goal, which it was supposed to reach 
by mid-1957. USAF already has been told it will lose 
three wings of C-124 transports to the new Military Air 
Transport Service single manager agency (AW Dec. 17, 
p. 34). MATS is expected to take another three wings 
from the Tactical Air Command, probably of C-130s. If 
the overall 10-wing cut materializes when the budget 
comes out of the White House, an additional four wings 
will be eliminated. Air Force Secretary Donald A. Quarles 
last week was still fighting for more dollars in the office 
of Defense Secretary Charles E. Wilson, 

One spokesman told Aviation Week: "We're going 
to hurt. And so arc some contractors. It’s mostly a ques- 
tion of which ones." 

Aircraft Show's Demise 

Air Foundation is digging hard to find a new format 
to replace the National Aircraft Show, which has been 
effectively killed by Defense Secretary Charles F,. Wil- 
son, with few mourners within the aircraft industry. 
Acting on the advice of USAF Secretary Donald A. 
Quarles, and buttressed by the Aircraft Industries Assn.’s 
Public Relations Advisory Committee (AW Dec. 17. 
p. 30), Wilson passed on this doctrine to the service 

• Benefits from the 1956 show at Oklahoma City were 
not worth the cost, and 1957 participation will not be 
authorized. 

• This does not mean the Armed Forces cannot take 
part in sponsored regional and local air shows if they 
meet Defense Department standards. 

• 1957 participation probably will be limited to Armed 
Forces Day programs. 

Ccn. Benjamin W. Chidlaw, retired USAF officer 
and vice president of Thompson Products, is heading a 
committee studying various alternate ideas, most of them 
centered around television. Fred C. Crawford, head of 
Thompson Products and of the Air Foundation, feels 
strongly that a substitute for the National Aircraft Show 
must be found and that the foundation has a responsi- 
bility to continue its tradition if at all possible. The 
idea of a nationwide television program, which looked 
attractive two or three years ago, has lost some of its 
appeal because the networks arc now using a generous 
amount of military footage. 

Small Business and Navy Research 

Assistant Navv Secretary for Materiel R. H. Fogler 
has assured the Senate Small Business Committee that 
the Navv will follow USAF’s lead and take steps to 
increase the participation of small firms in its research 
and development programs. The Air Force, acting upon 
a recommendation by the committee, recently established 
a small business office at the Baltimore headquarters of 
the Air Research and Development Command (AW Nov. 
12, p. 27). Primary function of the office is to increase 


small business participation in ARDC activities. 

Fogler wrote Sen. John Sparkman (D.-Ala.), chairman 
of the committee: 

"The research and development area is a very important 
area for both the Navy and small business. . . . The 
Office of Naval Materiel has already initiated a study 
. . . in order to determine whether or not the facilities of 
small business can be further utilized by the technical 
bureaus. It is estimated that this study will be com- 
pleted during February 1957." 

Early Confirmation for Pyle 

James T. Pyle was officially sworn in last week as 
Administrator of the Civil Aeronautics Administration 
by Commerce Secretary Sinclair Weeks following his 
appointment to the top CAA post by President Eisen- 
hower. Early Senate confirmation of the recess appoint- 
ment is expected without any prolonged congressional 
investigation such as the one that delayed confirmation 
of the late Charles Lowen last spring. Pyle’s future 
policies will conform to the overall CAA program estab- 
lished while lie served as deputy under Lowen. 

Independent CAA? 

Sen. Mike Monroncy (D.-Okla.), chairman of the Com- 
merce Aviation Subcommittee, plans to renew his drive 
in the new Congress for separation of the Civil Aero- 
nautics Administration from the Commerce Department 
—cither as an independent agency or a department 
headed by a cabinet-rank officer. Monroncy anticipates 
support from the Aviation Facilities Planning Group. 

More Apprentice T raining 

Department of labor has criticized the aircraft indus- 
try for failing to help meet its employe procurement 
problem through apprentice training programs. The 
department said a survey of 143 manufacturing plants 
showed most of them have training programs, but that 
only a third devote any effort to apprentices. The report 
added: "Technological changes and possible accelerated 
production schedules make it doubly important that 
plants in this key industry have training programs to 
develop a sufficient number of highly skilled craftsmen." 

Realistic Scheduling 

Airline officials failed to agree on an industry-wide 
policy for realistic scheduling standards at a meeting 
held earlier this month, but they will make another 
attempt to work out an acceptable plan carlv next 
month. Hie industry hopes to establish a set of stand- 
ards for flight scheduling before the Civil Aeronautics 
Board goes ahead with plans to write statutory standards 
for realistic scheduling. The airlines arc bitterly opposed 
to the CAB’s proposed scheduling rules. 

The CAB has proposed a regulation that would require 
an airline to set schedules capable of on-time perform- 
ance 75% of the time. If they fail to meet this standard, 
the schedules would have to be changed. The rule is 
designed to bar the carriers from planning schedules that 
arc unrealistically tight as a competitive practice. CAB’s 
proposal was supported by Air Line Pilots Assn., opposed 
by individual airlines and by the Air Transport Assn. 

—Washington staff 
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Aircraft Sales Hit $8.6 Billion for 1956 


New peacetime record set as industry becomes top 
U. S. employer, military output still declines. 


Washington— U. S. aircraft industry 
set a new peacetime sales record of 
SS.6 billion and became the nation's 
largest employer in 1956 despite a con- 
tinued decline in the delivery of mili- 
tary planes. Sales in 1957 arc expected 
to at least maintain the 1956 level. 

It begins the new year with a substan- 
tial backlog, reported at SI 8.4 billion on 
Oct. 1, compared with SI 5.7 billion 
a year ago. 

Why Decline in Deliveries 

In a year-end summary issued by 
Adm. Dewitt C. Ramsey, retiring 
president of the Aircraft Industries 
Assn., these other 1956 achievements 
for the industry were noted: 

• Backlog of orders for commercial 
transports was close to S5 billion at 
the end of the year. During 1956, 
orders and options were placed for 
more than SI billion in jet and tnrbo- 
prop transports. 

• Output of military aircraft fell to less 
than 7.000 units, and the trend is ex- 
pected to continue. There were 8.000 
units delivered in 1955. 

• Total of civil aircraft sold in 1956 
was 7,500. a substantial increase over 
the previous year’s 4,825. 

• Industry employment averaged 800,- 
000 in 1956, making it the nation's 
largest employer for a full 12-month 
period for the first time in history. 
Hourly earnings for production workers 
averaged S2.51 last September and the 
trend continues upward. Estimated 
wage and salary payments for the in- 
dustry in 1956: $4.4 billion. 

• Industrv plans to spend SI billion in 
its own money for research and devel- 


opment facilities during the next five 

Adm. Ramsey said the continuing 
decline in the number of aircraft de- 
livered to the Air Force, Army and 
Navy is due in part to the growing 
emphasis on missiles. In addition, the 
effect mil industry of the decline has 
been offset to some degree by the in- 
creasing weight of military planes. In 
1956. lie said, military sales represented 
between S5 and 90% of the industry’s 
output. 

Despite the fact that the year's total 
business set a new high for a peacetime 
year, AIA expects that company earn- 
ings and the ratio of profits to sales 
will decline. Figures for the 12 largest 
airframe manufacturers show 1956 sales 
of S5.25 billion as compared with less 
than S5.2 billion for 1955. 

The summary pointed out that the 
stable production rate of the past few 
years has given manufacturers a chance 
to concentrate on improved manufac- 
turing techniques and lower costs. At 
the same time, contributions were 
made to establishment of an improved 
mobilization base in case of war. 

Civil Aircraft Boom 

Most of the boom in civil aircraft 
sales last year is attributed to the grow- 
ing interest in utility types, both fixed 
and rotary wing. Deliveries of these 
planes accounted for 7.100 out of the 
7,500 civil aircraft sales. Hie 7,100 
compares with 4.575 for 1955. 

The vear's payroll to production 
svorkers of $4.4 billion, it was pointed 
out, docs not include wages earned in 
the plants of industry suppliers, sub- 


contractors and vendors. In the aircraft 
industry proper, about one out of 10 
workers is engaged in engineering ac- 
tivity. In World War II, the ratio was 
one to 25. 

For the future, Adm. Ramsey antici- 
pates an increase in congressional ap- 
propriations forairposver in Fiscal 1958, 
but he also expects a continued shift 
from aircraft to missiles when the con- 
tracts arc signed. 

lie predicts that the next budget 
will be 65-35 in favor of manned air- 
craft, with a 50-50 distribution of orders 
in Fiscal 1961. 

NAA’s Purchases 
Total $624 Million 

Los Angeles, Calif.— Small business 
firms, those with less than 500 em- 
ployes. received exactly 50% of North 
American Aviation's total of $624,700,- 
692 in purchase orders during the 1956 
fiscal year, according to Rulon Nagiev, 
NAA's director of material. 

North American did business with 
12,879 firms. 85.6% of which were in 
tlic small business category. 

Purchases included subcontracts for 
the manufacture and assembly of major 
aircraft components such as wing, em- 
pennage. fuselage, surface control and 
pylon assemblies for the Air Force's 
Sabre and Super Sabre fighters. Navy 
Fury fighters and T-2S trainer aircraft. 

The company also utilized thousands 
of specialized items supplied by outside 
firms. I' or example. North American’s 
Rockctdync Division, which develops 
and manufacturers liquid-propellant 
rocket engines, purchased $42,584,610 
from small business concerns during 
the year. 

British Push Gnat; 
RAAF Prefers F-104 

Melbourne— Strong British pressure 
reportedly is being applied to have Aus- 
tralia accept the Folland Gnat as its 
next fighter, with some sources pushing 
the English Electric P. 1 twin jet. Royal 
Australian Air Force officials still are 
enthusiastic about the Lockheed 
F-104A. 

Meanwhile, further dismissals have 
been announced at several Australian 
aircraft manufacturing plants, and the 
government, occupied with other politi- 
cal and economic matters, lias made no 
decision on the future of the Australian 
industry. Prime Minister R. G. Mcn- 
zics is expected to examine the situation 
personally, and make an official an- 
nouncement. 


Satellite Tracking Stations 

Washington— At least 12 visual and optical-photographic tracking stations will be 
established around the world for precision observation of satellites launched in 
Project Vanguard. Data will be reduced at a computation center to be established 
at the Smithsonian Astrophysical Observatory in Cambridge, Mass. 

Present plans call for stations in New Mexico. Florida, Spain. South Africa. 
Japan, Hawaii, the Netherlands Antilles, Australia and Argentina. Other sites in 
South America and the Middle East are under consideration, according to the U. S. 
Committee for the International Geophysical Year. 

Modified Schmidt cameras, using continuous strip film, arc planned for the 12 
bases. Thev were developed by the Astrophysical Observatory, which has responsi- 
bility for optical and visual tracking under Dr. Fred L. Whipple. 

Information telemetered horn the satellites to 10 minitrack stations (AW Oct. 29. 
p. 31) will be reduced in a computation center here. Staff will lie headed by Dr. Paul 
Herget, a -consultant to the Naval Research Laboratory, and they will use an IBM 
704 computer. A secondary computing facility will be maintained on a standby- 
basis at another location. 
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Offshore Oil Booms Helicopter Sales 

By Claude Witze IJLiU 



New Orleans, La. -The Gulf of Mex- 
ico's offshore oil fields have opened the 
world's largest potential market for 
commercial cargo helicopters. 

A three-year boom, worth at least $5 
million in sales to the U.S. aircraft 
industry, already has reached from here 
to the Persian Gulf, Venezuela and the 
jungles of New Guinea. Future pros- 
pects are almost unlimited. 

Within six weeks, the first Sikorsky 
S-5S helicopters will go into scheduled 
operation along the Gulf Coast, joining 
older S-55s and Bell 47s. An Aviation 
Week estimate indicates about 50 ro- 
tary-wing aircraft will then be serving 
the oil industry in this area. 

Secret of their success is simple— the 
helicopters, being used on this scale for 
the first time, are performing a mission 
that is economically |ustificd. 

What's Behind Success 

This docs not mean oil producers 
have found a way to reduce the helicop- 
ter’s inherent high operating costs. But 
in a business where thev arc spending 
$18 million a month— 40% of it for 
transportation— rotary wings arc not a 
peril to anyone’s budget. 

A tour of heliports and operations 
offices from the Mississippi delta to the 
Texas border reveals these evidences 
that the helicopter has found its hap- 
piest customer: 

• Reliability and safety have reached a 
level unachieved, for the most part, bv 
other operators— military or commercial. 

• Costs are equal to, or lower than, the 
cost of surface transportation in this 
specialized operation. 

• Utilization rates are high. Some of 
the figures would be considered impos- 
sible by other experienced helicopter 
operators. 

Pinpoint Scheduling 

For the first time, helicopters are liv- 
ing up to their advance notice and op- 
erating like streetcars. Most striking 
is the scheduled operation of the Sikor- 
sky S-55, ferrying workers and super- 
visory personnel from shore bases to 
offshore rigs up to 50 miles away. The 
record has attracted the attention of 
the U. S. Army, which now has officers 
on the scene to study the operation. 
Within the past montli there was a per- 
sonal tour of the facilities in this area 
by Maj. Gen. Hamilton II. Howze. 
chief of Army Aviation, and his report 
is being used to spur and educate his 
military units into more efficient use 
of the helicopter. 

It is difficult to substantiate the case 
with exact figures on such vital items as 


the breakdown on maintenance, al- 
though Gen. Howze presumably has 
access to some of the records. The rea- 
son these arc not made public is that 
the highly-compctitivc offshore oil in- 
dustry is blanketed by inter-company 
secrecy and a security system that would 
do credit to the Pentagon. The caution 
used by oil company representatives and 
their contract helicopter operators in 
discussing the specifics of their busi- 
ness follows the standards set by such 
keen and notorious rivalries as the one 
between Gimbcls and Macv-’s. 

Through this competitive smoke it 
is possible to learn that the helicopters 


replace boats, that boats are slow-mov- 
ing and cost in excess of $100,000 each. 
The S-55 helicopter, stripped, costs 
S147.500. 

The larger and more efficient S-5S 
will cost $248,000. 

Maintenance, as all helicopter owners 
have found, is expensive. But one oil 
company is convinced that it is saving 
from $16,000 to S18.000 a month on 
each S-55 it operates. Another company 
looks at these figures with a skeptical 
eve, says only that it costs no more to 
fly than to sail out to the rigs. 

One pioneer operator with a highly 
efficient setup bluntly told Aviation 
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Helicopters to New Guinea 

Houston, Texas-Three Sikorsky S-58 helicopters arc cn route to Port Moresby, 
New Guinea, to pioneer a new area for the oil industry 15 miles in the tropical jungle. 

National Supply. Inc., of this city, has designed a special drilling rig in "packages” 
not exceeding -1,000 lb. that will be moved by the helicopters, along with personnel, 
tools and living accommodations, to the interior site. The rig has been sold to 
Standard-Vacuum, which is preparing to hunt new oil sources in New Guinea. 

lire helieoptets will be operated by Bahama Helicopters, Ltd., a subsidiary of the 
Knute Flint organization. They represent an investment of about S1.25 million. 

The alternative: Building a road through the jungle to the site would cost SI 
million and would be a pure gamble, an expendable highway if oil is not found 
at the site. 


Week that cost is not a major factor in 
judging the advantage of the helicopter 
for his company. There is talk from 
time to time about the fact that off- 
shore rig workers get portal-to-portal 
pay. It can take hours to get to some 
rigs by boat; they can be reached in 
minutes by helicopter. 

Offshore Investments 

The truth is that this is a minor con- 
sideration in view of the hardy eco- 
nomics of the offshore oil business. 
Here is a glimpse at some elephantine 

• Thirty-five oil companies already have 
S1.25 billion invested in offshore oil. 
SI billion of this has been put out in 
the past three years, which is the period 
in which the cargo helicopter has proven 
its utility. 

• It will be from five to seven years be- 
fore income can possibly equal outlay, 
and the capital investment then still 
must be paid off. 

• An offshore well costs up to 5700,000 
as compared with S100.000 for an 
onshore rig. If an offshore rig is closed 
down, waiting for a boat to bring re- 
pair parts or supervisory personnel, it 
costs the owner 56,000 a day while it 
stands idle. This is 80% of what it 
costs when it is operating. 

• Mobile drilling barge used to sink an 
offshore well can cost anvwhere from 
S3 million to S6 million. A drilling con- 
tractor gets more than S3, 000 a day 
for the use of this seagoing monster. 

In this atmosphere an auditor's re- 
action to helicopter costs is a lot less 
important than missing a transportation 
schedule. The result is that reliability 
and utilization are setting new records 
for rotary wings. 

Outstanding example of this is the 
three-helicopter schedule of Humble 
Oil & Refining Co. operating out of 
Grand Isle, La. The S-55s arc in the 
air from 6:15 a.m. until 1:18 the next 
morning. There arc 33 round trips with 
a total daily flight time of 20 hours, 
20 minutes, or almost seven hours for 
each helicopter. 

When Humble adds two S-58s to its 
fleet next month, daily flight time is 

28 


expected to increase to about 33 hours. 
By that time, they will be moving from 
16,000 to 18,000 passengers each 
month. 

The California Co., operating Bell 
and Sikorsky aircraft, made 4,113 
flights in a seven-month period. Total 
flying time: 1,604 hours. They carried 
14,140 passengers and 111,665 lb. of 
cargo. During the seven months, aver- 
age flight time per aircraft was almost 
535 hours; schedules were canceled 
only 3.5 days for maintenance purposes. 

At Lafayette, La., home of the pio- 
neering contract operator, Petroleum 
Helicopters Inc., figures were available 
on the work done for two customers, 
both buying S-55 service. In a recent 
three-month period, Gulf Oil Co., used 
S45 hours of flight time on 993 
trips to offshore rigs. Transported were 
4,632 passengers and 87,848 lb. of 

Another firm, a four-company com- 
bine. rolled up 342i hours of S-55 time 
in the same three months. There were 
1.040 flights to move 3,578 passengers 
and 63,071 lb. of cargo. 

Petroleum Helicopters 

Petroleum Helicopters, started in 
1949 as Petroleum Bell Helicopter Serv- 
ices, Inc., is credited with the real pi- 
oneering work in the days when there 
were huge uncertainties about offshore 
oil as well as helicopters. There is no 
doubt that this charter operation led 
the way, and it is flourishing despite 
the fact that its service has convinced 
some of its customers that they should 
own and operate their own aircraft. 

Petroleum operates 28 aircraft. Of 
these, 24 are Bell 47 models and four 
are Sikorsky S-55s. Thirteen of the Bells 
are on duty in South America, princi- 
pally in Venezuela. The company has 
one S-58 on order for delivery early in 
1957. It will work primarily for Gulf 
Oil Co. 

Outside of its main office and over- 
haul shop at Lafayette, Petroleum main- 
tains auxiliary refueling bases at five 
points along the Louisiana Gulf Coast 
and radio bases at seven other sites. 
There are 45 pilots on the payroll and 


56 mechanics. There are contracts with 
10 oil companies, and service is pro- 
vided to 29 offshore rigs. In October, 
Petroleum Helicopters flew 1,029 hours 
in this area, 848 hours in South Amer- 


Swamp Exploration 

In its early days. Petroleum led the 
way by adapting the Bell 47 to gravity, 
seismic and magnetometer surveys. 
There was a long struggle to develop 
techniques and equipment that would 
let the helicopter speed exploration 
work in the nearly impenetrable areas 
of the Louisiana swamps and bayous. 
It replaced the ungainly and slow 
marsh buggy and put geophysical survey 
work on a new, more exact level than 
previously was possible. 

Tin's operation led naturally to utiliz- 
ation of the helicopter when true off- 
shore operations got under way on a 
major scale about three years ago. It 
was in March 1954, that the Supreme 
Court settled the basic Tideland argu- 
ment and opened up the new reserves 
for exploitation. In the beginning, boats 
had to be used for offshore exploration, 
and there was no market for the heli- 
copter’s services until drilling began and 
rigs were set up. It was at this point that 
the cargo helicopter, the S-55, first went 
into operation. 

The converted LSTs that were serv- 
ing the oil companies in offshore drill- 
ing were altered to provide flight decks. 
For the most part, they measure 50 by 
70 feet but probably will be enlarged 
to hold the new S-58 as it comes into 
operation. 

Humble was one of the first com- 
panies to use the helicopter. One of 
their early drilling platforms was located 
1 5 miles in the Gulf but 45 miles from 
the company’s Grand Isle headquarters. 
The boat ride ran four to five hours 
over rough water. Seasickness was a 
problem, in addition to time, and mo- 
rale did not climb as the rigs moved out 
into deeper water. 

A major factor in this situation is 
accidents. They are not uncommon on 
the rigs and frequently are serious. 
There are spots where a man can be 
badly hurt and where it will take seven 
hours to get him to a hospital by surface 
transportation. 

The helicopter can have him on the 
ramp outside the operating room in ap- 
proximately 45 minutes. 

Men assigned to work on an offshore 
rig put in fonr-dav shifts on their man- 
made island in the Gulf. Toolpushers, 
drillers, roughnecks and seamen, they 
weigh in and take off with an air of non- 
chalance that never is seen at LaGuardia 
or Washington National. 

There was a time when Humble had 
to maintain living quarters on one of 
its platforms that served as a pumping 
station for the oil gathered from six 
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nearby wells. This was necessary to 
provide for a pumper and a cook to be 
on the job at all times, along with a 
standby boat that was available for 
emergencies. 

Now the pumper lives ashore. Auto- 
matic controls flow the wells and shut 
them down if a piece of equipment 
fails. 

At regular intervals, a Bell 47— 
Humble operates four of them in addi- 
tion to the S-5 5s— takes the pumper to 
his station, leaves him for a few hours 
of work, and then brings him home. 

Supervisory personnel are receiving a 
bigger day’s work finished and arc 
within minutes of their trouble spots. 
In three hours of skipping around Hum- 
ble’s offshore rigs in the Bell 47, a dis- 
trict superintendent can cover a route 
that would take 10 to 12 hr. bv boat. 
Boat vs. Helicopter 

A chart developed by an oil company 
operating helicopters out of Venice. 
La., shows these comparative times for 
boat and helicopter runs from the base 
to offshore rigs 15 to 30 mi. away: 
Boat Helicopter 

2:00 0:22 

1:30 0.20 

2:00 0:20 

1:00 0:10 

1:10 0:17 

There arc almost as many ways of 
getting helicopter service as there are 
oil companies. Next to the conven- 
tional contract arrangement with a firm 
such as Petroleum Helicopters, most 
popular is operation by the oil company 
itself. 

The oil industry, already the most 
extravagant user of corporate aircraft, 
probably has as much operational know- 
how as some major airlines. 


Some of the companies recognize, 
however, that the helicopter is a highly 
specialized piece of hardware and turn 
the maintenance problem over to a 
contractor. Humble, for example, is 
served by four Bell 47s that arc used on 
contract from Rotor Aids, Inc., of Ven- 
tura. Calif. At the same time, Rotor 
Aids provides maintenance for the Hum- 
blc-owncd fleet of S-5 5s, paid with a 
fee tor its management sen-ices plus la- 

Ilumblc provides the spares and con- 
trols their use. 

Other oil producers provide their 
own maintenance as part of their over- 
all aviation program. Investing com- 
pany money in the larger, cargo-type 
aircraft probably started because tlic 
contract operators at the outset were 
not prepared to finance a heavy spend- 
ing program for equipment. 

Biggest advance for the offshore op- 
erators will come within a month with 
delivery of the first new S-58s. This 
move will more than double the mail- 
able payload— up from 1,500 to 4,000 
lb. compared with the S-55 now in use. 
It will involve an initial outlay of SI 00.- 
000 more than the cost of the S-55. 
but the cargo ton/mile cost of using 
it should drop about 40%. 

S-58 Performance 

From a maximum of seven passengers 
on routes with a 50-mi. radius, the 
S-58 operator will be able to carry 12 
persons as far as 1 50 mi. from his base. 
Cruising speed will climb from S6 to 

104 mph. 

This performance is important in 
terms of future development of the 
offshore fields as the industry's gamble 
grows. Rigs arc being serviced today 
50 mi. from shore. But the workable 
shelf in the Gulf of Mexico runs out 


150 mi., where the S-55 would fall far 
short of the range requirement. 

Activity along the Gulf of Mexico is 
onlv a small part of the potential. In 
addition to South America, four West- 
land-built S-55s arc operating in the 
Persian Gulf, on offshore activities. 

The oil industry already is mapping 
where the rotary wings will fly next. 
It is charting possibilities off Mexico. 
Honduras, Costa Rica and the British 
West Indies. There are hopes for off- 
shore activity in the Amazon delta, 
Ecuador and Peru. The Middle and 
Far East and Africa will be tapped. 

News Digest 


East Germany’s aviation industry re- 
portedly hopes to produce 100 four-jet 
planes within the next few years. Tech- 
nicians. workers, apparently will come 
from institutions like Dresden's Tech- 
nical High School where almost 500 
students arc enrolled in an 11-scmestcr 
aviation program. 

Technical assistance contract between 
Republic Aviation International and 
Wcscr Aircraft Co., West Germany, 
will provide industrial support for the 
newly activated German air force. 
Amount of the contract was not an- 
nounced. Republic will pass along its 
know-how on activation and mainte- 
nance of F-84F Thundcrstrcaks and 
RF-84 Thunderflashes. By April 1958. 
between 500 and 600 of these aircraft 
will have been turned over to the Ger- 

Grants of 534,655 were awarded by 
the Link Foundation to 13 colleges for 
studies in aeronautics during 1957. 

Test range facilities will be built by 
Talco Engineering Co. on a 2,000 acre 
tract near Phoenix. Ariz. Although 
the first construction will not be com- 
pleted till July, some tests will get un- 
derway this month. One of the prin- 
cipal projects will be testing rocket 
catapults for pilot escape systems on 
high-speed aircraft. 

Air Force ordered 56 million worth 
of kits from Lockheed Aircraft’s Corp.’s 
Georgia Division for use in modernizing 
Strategic Air Command B-47s. Last 
new B-47 to be built at the Marietta 
plant will be delivered to the Air Force 
in February. 

Northrop Aircraft, Inc., reports sales 
of S73.342.553 for the three months 
ending Oct. 31, compared with 568,- 
935,416 for the same period in 1955. 
Net for the quarter was 51,136,089, 
down from last year’s 52.021,961. Back- 
log as of Oct. 31 was 5251 million. 
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AIR TRANSPORT 


Airlines Reach New Peak, Future Bright 


Traffic, revenue increase continue through 1956; 
expanding economy indicates good year ahead. 


By L. L. Doty 

Washington— Airline business con- 
tinued to climb in 1956 and. although 
gains fell short of the phenomenal 
growth recorded in 1955, prospects are 
good for continuing improvement dur- 
ing 1957. 

In a year of stable growth. 1956 air- 
line traffic and revenues reflected the 
expanding general economy and gave 
no indication that the normal growth 
factor of the industry is heading to- 
ward a plateau. 

Only the inability to operate at 
greater capacity prevented the airlines 
from repeating their spectacular per- 
formance of 1955. Available passenger 
scat-miles failed to show the marked 
increase that has distinguished records 

With few exceptions, the airline 
fleets were not augmented to any great 
degree during the sear since most re- 
equipment programs have been keyed 
to turboprop and turbojet transports. 
Over the first 10 months of the year, 
available scat-miles registered a 12% 
increase over 1955. Revenue passenger- 


miles, indicating a load factor increase, 
rose 12.6% during the same period. 
With such a load factor, airlines may 
have reached the maximum capacity 
obtainable under normal conditions 
with present equipment and services. 

The mid-air collision over the Grand 
Canyon last June, the prolonged 
periods of bad weather during the year 
and the steel strike undoubtedly had 
some adverse affect upon seasonal traf- 
fic. 

Airline economists disagree on just 
how much, but it probably was small. 
Passenger-Mile Increase 

Revenue passenger-miles for the en- 
tire industry climbed from 24.5 billion 
in 1955 to 27.7 billion in 1956 for a 
14.1% increase. The increase in 1955 
over the previous year was 19%. The 
Air Transport Assn, figures are based 
upon actual data for the first ten 
months and estimates for November 
and December. 

Passenger revenues for the scheduled 
airline industry moved from SI. 5 bil- 
lion in 1955 to SI. 5 billion in 1956. 
This represents a 12.7% increase as 


compared with the 16.3% increase in 
1955. Operating revenues climbed 
from SI. 6 billion to SI .8 billion for 
a 13.7% hike. Increase recorded for 

1955 was a 16.1%. 

Inter-City Traffic 

Airlines continued to make inroads 
into surface transportation services and 
are responsible for an estimated 3.1% 

passenger-miles for 1956. First-class 
and coach railroad passenger-miles each 
declined by .5%. Motor bus pas- 
senger-miles declined 4.5% during the 

Private automobile traffic, a key 
factor in the railroads' drive to curtail 
their commuter service, climbed an 
estimated 6% during the year to an 
all-time high of 621 billion passenger- 
miles. 

Airline first-class passenger-miles in 
inter-city traffic reached 14.6 billion in 

1956 as compared with 13 billion in 

1955, a 12% rise. Coach passenger- 
miles rose from 6.7 billion to 7.8 bil- 
lion, up 16.9%. 

U. S. scheduled international air- 
lines recorded a 15.4% increase in 
traffic with a climb from 4.6 revenue 
passenger-miles in 1955 to 5.3 billion 
in 1956. 

Total revenues for the international 
carriers climbed from S413 million to 
5480 million, a 16.2% increase. 
Overseas Traffic 

Airlines averaged about 5,000 cross- 
ings a month over the Atlantic. In ad- 
dition. 22 civil air carriers operating 

ices conducted 3.390 flights over the 
Pacific and 1.960 over the Atlantic. 

Revenue ton-miles for the scheduled 
airline industrv increased from 3 billion 
in 1955 to 3.5 billion this rear for a 
17.4% gain. However. 1955 showed 
a 20% gain in revenue ton-miles over 
1954. 

Freight ton-miles also declined. In 

1956. the climb was 14%. while the 
increase in 1955 was 19%. Mail ton- 
miles showed even less gains although 
air mail revenues improved substan- 
tiallv. Tire dip in revenue gains during 

1955 was due to the mail-rate cut that 
vear. There were no rate changes in 
1956. 

Mail ton-miles increased S.7% in 

1956 as compared with a 19.9% in- 
crease for 1955. Mail revenues, how- 
ever, jumped 10% from S56 million 
in 1955 to S62 million in 1956. The 


Airline Traffic Revenue Statistics 

jwing are revenue and traffic statistics for the scheduled airline ii 
g percentage of gain in 1956 over 1955: 
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increase in mail revenues in 1955 over 

1954 was 6.6%. 

Mail ton-miles for the domestic in- 
dustry climbed to 94.5 million in 1956 
from the 87.3 million of 1955 for an 
8% gain. International mail ton-miles 
scored the same percentage increase, 
with 52.7 million ton-miles for 1956 
against 52.4 million in 1955. Domestic 
mail revenues were up 13%, from 

528.3 million in 1955 to S32.2 million 
in 1956. International mail revenues 
rose from S25.6 million to $27 million, 
a 5.6% increase. 

The Air Transport Assn, reported a 
22.5% increase in revenue passenger- 
miles for the local service carriers, a 
20% increase in mail ton-miles, 28% in 
express ton-miles and 19.8% in freight 
ton-miles. Revenue passenger-miles for 
the local service carriers totaled 641 
million for 1956 as compared with 523 
million last year. Revenue ton-miles 
were 67-2 million contrasted to 55 mil- 
lion in 1955. 

Total revenues for local service car- 
riers climbed 16.7% from $57 million 
in 1955 to S66 million in 1956. Pas- 
senger revenues rose 23.3% to $40.4 

Helicopter Growth 

Biggest growth factor in passenger 
traffic and revenues was recorded by the 
three helicopter services— New York 
Airways, Chicago Helicopter Airwavs 
and Los Angeles Airways. Chicago Heli- 
copter Airways began passenger service 
in November so that all three are now 
passenger carrying airlines. 

Passenger helicopter revenues climbed 
106% from $208,000 to $429,000. Mail 
revenues were down 10%, but express 
and freight revenues climbed 36% and 
22% respectively. 

Helicopter revenue passenger-miles 
rose 153%, or from 628,000 in 1955 to 
1.5 million. Revenue ton-miles showed 
a 45% gain, although mail ton-miles 
dropped 8%. 

The Civil Aeronautics Administra- 
tion reported 21.7 million landings and 
takeoffs during the year, an increase of 
12% over the 19.4 million recorded by 
CAA towers in 1955. En route position 
reports posted by CAA centers totaled 

25.3 million against 20.6 million in 

1955 for a 23% increase. 

Airways Plan 

The CAA also noted that, for the 
first time, there were more four-engine 
airline aircraft in operation during 

1956 than two-engine aircraft. In 1955. 
the airlines operated 774 two-engine 
planes as compared with 702 four-en- 
gine aircraft. This year, there were 815 
two-engine airliners and 835 four-engine 
aircraft. 

The CAA also launched its three-year 
airways modernization program during 
1956 with a $75 million grant from 
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Congress. By the end of the ycai, $30 
million of this had been allocated for 
electronics equipment, including 23 
long-range radars at a cost of $9 million, 
the largest electronics contract in CAA 

Airport projects under the Federal 
Airport Program totaled $51 million 
in federal funds. 

This was matched by a like sum by 
airport sponsors, cities and counties to 
improve airport facilities at approxi- 
mately 400 locations. 

The world’s scheduled airlines, both 
domestic and international, also showed 
a percentage decline from the 1955- 
1956 gains. The airlines carried a total 
of 78 million passengers for a 15% in- 
crease as compared with a 17% increase 
in 1955, according to a report issued by- 
International Civil Aviation Organiza- 


What Future Holds 

Dr. Edward Warner, president of the 
Council of ICAO, said that “experience 
so far accumulated leads ICAO’s statis- 
ticians to expect that the airlines of the 
world will reach the 100-million-passen- 
gcr per annum mark for the first time in 
1958." 

He further predicted that, within ten 
years, passenger-miles performed will be 
between three and four times as great as 
in 1956. 

The world’s airlines as a whole per- 
formed 45 billion passcngcr-iniles for a 
16% increase in 1956. The increase in 
1955 was 1756. 

Cargo ton-miles bandied in 1956 to- 
taled 1 billion for a 13% increase as 
against an 18% registered during 1955. 
Mail ton-miles were 2S0 million. 

Miles flown per passenger averaged 
575; number of passengers per aircraft 
averaged 28. The average speed of the 
aircraft was 200 mph. as compared with 
195 mph. in 1955 and 150 mph. in 
1945. Total miles flown in 1956 were 
1.6 billion as compared with 1.4 billion 
in 1955. 


Ozark Gains Access 
To Minneapolis 

Washington— Ozark Air Lines lias 
won access to the important Minne- 
apolis-St. Paul air travel market through 
a Civil Aeronautics Board decision giv- 
ing the airline a new route in the Quad 
Citics-Twin Cities Case. 

The CAB voted to grant the local air- 
line a new route segment between Dav- 
enport, Iowa-Molinc, 111. and Minne- 
apolis/St. Paul, Minn, via Cedar Rapids, 
Iowa and Rochester, Minn. 

Ozark’s new operating authority is ef- 
fective for three years or until 60 days 
after a final decision is re-ached by the 
Board in the Seven States Area Invcsti- 


AA’s Smith Takes Dim 
View of Small Jets 

Los Angeles— The place for the small 
turbojet transport in short and middle 
distance airline runs was given a dim 
view here by American Airlines’ Pres- 
ident C. R. Smith, before a picked 
meeting of Lockheed Aircraft Corp.'s 
Management Club. 

Smith underscored the suitability of 
Lockheed’s new Elcctra turboprop in 
this distance regime. 

Smith said: “There has been a flurry 
of interest in a smaller pure jet machine 
for the middle distance runs. But there 
is less interest in that today than several 
months ago on the part of manufactur- 
ers and on the part of airlines. 

“When you get down to the mathe- 
matics of short and middle distance 
runs, it is very difficult to prove that 
there is a place for the small jet. 

"Prospects that the small jet will be 
built arc pretty skinny. 1 doubt if 
enough of them can be sold.” 

American, he said, has no intention 
of going into the small jet field now. He 
pointed out that the large turbojet plane 
will have its best opportunity in long 
distance operation between large cities. 
American lias ordered 30 of Boeing's 
707 jet transport. 

Referring to flic turboprop-powered 
Lockheed Elcctra, of which American 
has ordered 35 at a total value of about 
$65-milIion, Smith declared that Amer- 
ican will end up with the only plane 
(obviously meaning turbine-powered) 
that will do the short and middle dis- 

- “Since the date of the Elcctra deci- 
sion, nearly two years have gone by. 
There has been plenty of time for re- 
flection, plenty of time to accumulate 
the wisdom of the Monday morning 
quarterback. I am glad to say that our 
confidence in the Electra remains as 

“We believe no other airplane will do 
so well the specific task for which the 
Elcctra was designed.” 

Three Britannias 
Added to RAF Order 

Three more Bristol Britannias have 
been ordered for the Royal Air Force 
Transport Command by the Ministry 
of Supply, bringing the total RAF order 

Commercial and military orders now 
total 65. 

The new RAF order is for the Britan- 
nia 250, a mixed passenger and freight 
version. It is similar to the stretched 
fuselage long-range 310 scries, with a 
gross weight of 1 70,000 lb., and capable 
of carrying 120 troops 3,000 mi. non- 
stop. 
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Christmas Traffic Crippled by Weather 


Washington— Airline traffic over the 
Christmas holiday suffered a drastic 
cutback during a siege of bad weather 
that blanketed the eastern half of the 
U. S., disrupting the travel plans of 
thousands of air passengers. 

The static air mass settled over vir- 
tually the entire area east of the 
Mississippi Valley on late Dec. 19, 
bringing dense fog, low ceilings and 
bad visibility that at one point closed 
every major airport on the East Coast 
except Atlanta. The stagnant weather 
remained motionless until Christmas 
Eve when a cold front swept the 
heavily saturated air out to sea. But 
by that time, most holiday travelers 
had cither canceled their plans or di- 
verted to surface travel. 

Cost to Airlines 

Although most airlines by late last 
week had not fully analyzed the effects 
of the weather siege on overall opera- 
tions, this much is now known: 

• Medium-haul carriers experienced the 
most severe setbacks. While flight de- 
lays and route diversions caused some 
disruption of service, there was no 
wide-spread curtailment of schedules on 
long-range routes. Most airline opera- 
tions' officials place the blame for this 
situation on the flow control system of 
air route traffic control centers. 

• Washington National Airport was 
closed to landings on Dec. 22 from 
2:10 p.m. to 7:59 p.m.— one of the 
longest stretches that it has been closed 
since landing ininimums were reduced 
to a 200-ft. ceiling and one-half-mile 
visibility approximately four years ago. 
On the same day, LaCuardia was closed 
from 12:38 a.m. to 9:04 a.m., although 
the shifting of flights from one airport 
to another prevented a complete dis- 
ruption of schedules in the New York 
area, idlewild, for example, received 15 
diversions from LaCuardia. Later, La- 
Guardia drew six diversions from Idle- 
wild. 

• Despite the prolonged spell of bad 
weather, restrictions issued by air route 
traffic control centers during the five- 
day period were not excessive under 
such conditions. However, periodic re- 
ductions in the airport’s acceptance 
rates created a backlog of equipment 
that caused heavy cancellations of turn- 
around flights, particularly short-hauls. 

While the number of passengers lost 
has not yet been finally compiled, the 
operating experience of two airlines of- 
fers a clue to the far-reaching influence 
the weather had on Christmas travel. 

American Airlines was forced to 
cancel 186 flights on Dec. 21 and 382 
flights from Dec. 21 through Dec. 25. 
Capital Airlines operated only 30% of 


its scheduled flights on Dec. 21, can- 
celed a total of 214,000 scheduled miles 
from Dec. 20 through Dec. 23. 

Of the 186 flights canceled by Amer- 
ican Airlines on Dec. 21, 150 were 
short-haul operations, a trend that pre- 
vailed throughout the five-day period. 
Most DC-7 flights did operate, how- 
ever, and American felt the weather 
pinch most strongly on its Boston-New 
York- Washington routes, which are 
predominantly Convair 240 operations. 

Eastern Air Lines short-haul sched- 
ules also were hard hit. Southbound 
long-haul flights, although often fail- 
ing to conform to established schedules, 
managed to make their runs and con- 
tributed substantially to the total of 
92,855 passengers carried by the airline 
from Dec. 20 through Dec. 23, an in- 
crease of 14.6% over the same period 
of 1955. 

In addition to ground weather condi- 
tions, Eastern’s problems were com- 
pounded by strong headwinds from the 
south, causing delays in its peak long- 
haul southbound operations. 

Capital Hardest Hit 

Capital Airlines, whose route struc- 
ture contains no long-haul routes to 
offset losses incurred by canceled short- 
haul flights, probably felt the weather 
impact more severely’ than most carriers. 

With 34 extra s’cctions-thc equiva- 
lent of 20,000 additional miles— sched- 
uled for the pre-holiday period, the air- 
line had projected gross revenues of $1 
million for the period between Dec. 
20 and Dec. 23. Actual figure for the 
four-day period was 5560,000. 

Operations over the eastern routes 
of Northwest Orient Airlines fell into a 
similar pattern. On Dec. 21, for exam- 
ple, the airline canceled 25% of its 
flights on the Minncapolis-Chicago-Dc- 
troit segments of its routes, while only 
one of its transcontinental flights was 
canceled during the entire five-day 

There are several reasons why short- 
haul flights can fly over or around 
weather areas or by-pass destinations 
within weathered areas for clear alter- 
nates outside the weather zone. Short- 
haul equipment is generally confined to 
scheduled operating areas when normal 
alternates are weathered-in. 

Many airline officials also condemn 
the flow control system as the chief rea- 
son for short-haul flights being hit 
hardest when weather deteriorates on a 
wide-scale. Flow control restrictions, 
they say, are often established by con- 
trol centers on only a one to two hour 
notice basis. Consequently, long-haul 
flights already cn route arc unaffected 
by such restrictions, since they have 


been cleared by centers outside the 
weather area. 

The short-haul airlines feel that re- 
striction notices should be forecast at 
least eight hours in advance so that 
short-haul and long-haul flights can be 
accepted on a “snare-and-share alike” 

For example, the New York air route 
traffic control center on Dec. 22 re- 
stricted the number of aircraft entering 
the area to four per hour on each air- 
way through Millville and Dover. This 
restriction was placed in effect at 4:45 
p.m. and lifted at 6 p.m. Long-haul 
flights already en route filled this hourly 
quota, while short-haul flights were re- 
quired to hold at departure points such 
as Washington, Pittsburgh or Boston. 

Chicago’s flow control restrictions va- 
ried in a similar manner, depending 
upon the number of aircraft in the stack 
and the number requesting takeoff from 
Midway Airport. Chicago issued its re- 
strictions to adjacent centers in Detroit 
and Cleveland, thus holding air traffic 
originating at those points while long- 
haul flights originating at other points 
presumably were cleared for entry into 
the area. 

Traffic during the five-day period was 
reported variously as moderate and mod- 
erate to heavy. Restrictions from most 
centers required 30 minutes separation 
at like altitudes or minimum altitudes 
ranging from 10,000 ft. to 25.000 ft. for 
direct flights. Through flights along the 
East Coast were diverted to the coastal 

International operations into New 
York also were disrupted bv the East 
Coast weather. Pan American World 
Airways scheduled 130 flight arrivals 
between Dec. 21 and Dec. 24. Of these, 
1 1 flights were diverted, three were can- 
celed and 91 were delayed from one-half 
to 24 hours. Six departures were can- 
celed by the airline, and weather de- 
layed 52 of 120 scheduled departures. 

Pan American estimates that 125 ex- 
tra flying hours were involved in stack- 
ing, and that the 2,500 overtime man- 
hours resulting directly from the weather 
reached a cost of $10,000. 

Thomas Wilson Resigns 
From Commerce Post 

Thomas Bayne Wilson has resigned 
as Deputy Under Secretary of Com- 
merce for Transportation to return to 
private industry. He leaves the Com- 
merce Department Jan. 5. 

Wilson, a former chairman of Trans 
World Airlines’ board of directors, has 
been elected board chairman of Johnson 
Motor Lines, Inc., Charlotte, N. C. 
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Engineering to the Nth power... INS IDE AND OUT ! 

Installed inside a Convair T-29 is an actual cockpit of Convair's delta-wing F-102A all-weather 
interceptor. Once aloft, the "back seat" pilot flies the T-29 by performing all the functions 

of a F-102A interceptor pilot. At the same time, scientists and engineers evaluate system 
performance and a psychologist checks pilot reaction. This use of the T-29 as a flying laboratory by 
Hughes Aircraft Company, Culver City, California, flight tests the F-102A’s advanced 
electronic weapon system with far more efficiency than ever before — and at a fraction of the cost. 

A “plane within a plane”— and both Convairs! Another dramatic example 
of Engineering to the Nth power working for the defense of our country! 
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Foreign Jets Move Into World Market 


By Craig Lewis 

Washington— Foreign aircraft build- 
ers are expanding their prospects in the 
world transport market now dominated 
by American manufacturers as the in- 
ternational airline industry lays its plans 
for the jet age. 

Money is the key to the jet equip- 
ment problems of many of the smaller 
nations' airlines, and foreign manu- 
facturers— primarily British and French 
-are offering such attractive financing 
that they may well take over a sizeable 
share of the transport sales that tra- 
ditionally have been completely dom- 
inated by American companies. 

Reports from air transport centers 
around that world indicate that U.S. 
firms are concentrating on the larger, 
richer airlines for their sales efforts, 
leaving the smaller carriers as a ripe 
market for foreign companies eager to 
establish themselves as major transport 
suppliers. 

'1 his approach rewards the U. S. 
manufacturers with the larger, more 
lucrative orders they need for assur- 
ance of profitable production runs, but 
it leaves market areas with substantial 
future sales prospects wide open to 
overseas salesmen. 

Foreign Sales Effort 

The larger international airlines have 
committed themselves to U. S. tur- 
bine transports. Such carriers as Air 
France, British Overseas Airways Corp., 
Sabcna and other major airlines have 
to compete on major airways and they 
have ordered transports such as the 
Douglas DC-8 and Boeing 707, that 
will be flown by their American and 
Foreign competitors. 

But there are myriad other, smaller 
carriers that must also move into the 
turbine age. These airlines present less 
attractive prospects because their orders 
are small, and they have trouble financ- 
ing them. These’ factors seem to have 
dampened the enthusiasm of U.S. 
manufacturers and thus brightened the 
prospects of the foreign transport types. 

Latin America is a prime example of 
this situation. The airlines in this area 
report heavy sales pressure from British 
and French salesmen and considerably 
less effort from American firms. 

Because of geographical factors and 
the relatively recent surge of develop- 
ment in this area. Latin American na- 
tions are heavily dependent upon 
efficient air transportation. Their econ- 
omies to a great extent depend upon 
their airlines for vital transportation 
functions. 

Since these nation’s airlines are not 
overly prosperous, they are poor pros- 


pects for large, immediate returns on 
sale efforts, but as they grow, their im- 
portant air transport industries will 
grow with them, and they present a 
potentially rich future market for trans- 
port sales. 

Money Basic Problem 

Money is the basic problem of Latin 
American carriers when they try to im- 
prove their equipment situation.’ Equity 
financing does not begin to meet their 
needs, and they will require aid from 
sources outside their own area and co- 
operation from the manufacturers. The 
transport with the best financial terms 
will get the orders. 

These small airlines hope that such 
institutions as the Export-Import Bank, 
the World Bank and, perhaps, the 
newly organized International Finance 
Corp. will help them. They also hope 
to overcome the reluctance of U.S. 
commercial banks to make money avail- 
able to them. 

It is in these areas that the British, 
the French and, conceivably, the 
Russians may score large gains with 
their willingness to provide easy terms 
for aircraft sales and help the airlines 
with their financing. These foreign 
manufacturers are eager to establish a 
reputation as transport builders and 
crack the American monopoly on the 
field. 

With the larger carriers, the U.S. 
manufacturers are continuing to dom- 
inate the scene. With the exception 
of the highly successful Vickers Vis- 
count, American turbine transports at 
the present time are garnering nearly 


all the jet orders from overseas. 

The Douglas DC-8 and the Boeing 
707 completely dominate the long- 
range jet transport field abroad, as they 
do in this country. They have no 
competition, and, since they are so 
similar, the foreign airlines have been 
thinking primarily of delivery dates in 
placing their orders. 

In the shorter range field, the situa- 
tion is less clear cut. America’s Lock- 
heed Electra has been ordered by KLM 
Royal Dutch Airlines, but the compet- 
ing Convair 880 still has no overseas 
orders. Several airlines are interested 
in the Douglas DC-9 and Boeing 727, 
but they arent’s firm enough designs 
to promote any sales thus far. 

Competing with these shorter range 
transports are the Viscounts, the Vick- 
ers Vanguard, the Bristol Britannia, the 
de Ilavilland Comet IV, the Fokker 
F-27 and the Sud-Est Caravelle. Rus- 
sian jets are an unknown quantity 
right now. These transports offer a 
wide variety of capabilities, but they are 
competing generally for the short and 
medium route business, although the 
Britannia also claims long-range as one 
of its features. 

Long-Range Jets 

The need for long-range jets has 
been clear from the beginning of the 
order cycle, and the DC-8 and 707 have 
divided the business between them. 
But on the shorter routes, there is con- 
siderable divergence of opinion and 
guessing on just what type of aircraft 
should be used. 

In the midst of the small jet vs. 
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turboprop controversy and the genera] 
indecision on medium range turbine 
transports, the field is wide open for 
sales efforts on American, British, 
French and Dutch jets. 

Beside the money problems, manu- 
facturers run into a higher degree of 
natural conservatism among overseas 
airlines than they do with U. S. carriers. 
Many are resisting a full plunge into a 
turbine re-equipment program and will 
stick with the proven capabilities of 
the piston engine transports now flying. 

Piston transports will be a vital part 
of the international airline picture for 
a long time, and U.S. types are con- 
tinuing their domination in this field. 
Foreign airlines have substantial orders 
for Lockheed Constellation, Douglas 
DC-6/7 and Convair-series transports, 
many of which will go into service at 
the same time as the first of the jets. 
What British Offer 

Tire British offer the stiffest competi- 
tion to U.S. manufacturers with a 
wide range of turbine transport sizes. 
They feel that the American monopoly 
of the world's civil air transport field 
is ended, and they draw considerable 
optimism from their breakthrough 
among U. S. airlines. 

Vickers has sold Viscounts to Cap- 
ital Airlines and Continental Air Lines; 
Bristol has sold the Britannia to North- 
east Airlines, and de Havilland has an 
order for 14 Comet IVs from Capital. 
These sales indicate to the British that 
their aircraft are competitive with sim- 
ilar types the U.S. has to offer. 

The British manufacturers know 
that, as air travel expands, there will 
be a bigger market for transports, and 
they feel their aircraft have sufficient 
advantages to give them a big chunk of 
the market. They are eager to get 


their transports in service and establish 
a reputation on which they can base 
further sales. 

Biggest success in the British stable 
has been the Viscount series. More than 
350 have been sold, and the prospects 
are bright for further sales. By 1960, 
Vickers will have the Vanguard— a tur- 
boprop in the Electra class— ready for 
British European Airways and any other 


Britannia Delays 

Bristol has been haunted by unfortu- 
nate delays in its Britannia program, the 
latest of which is an engine icing prob- 
lem. But 62 of them have been sold, 
including five to a U.S. carrier, and 
with its delivery advantage, the Britan- 
nia is a good prospect for further U. S. 

Bristol’s chief, Peter Masefield, figures 
that Bristol can break even with 100 
Britannia sales, but he hopes to sell 
twice that number. The big turboprop 
transport is offered in five different ver- 
sions, and plans are being made to pro- 
duce a Model 400 powered by 8,000 

De Havilland also has been plagued 
hp. Orion engines. 

with misfortune in its Comet program, 
but the company now has the Comet 
IV in production for BOAC and Cap- 
ital and is laying plans to develop a 
longer range turbojet, the DH-118, for 
delivery in 1962. 


Comet Sales 


In plugging Comet sales, de Havilland 
points out that 10 Comet IIs are prov- 
ing themselves in service with the Royal 
Air Force. The company also argues 
that the Comet is more economical 
than U. S. jets and will be able to serve 
smaller airports. 

The two British airlines have been 


good customers for their country’s man- 
ufacturers, but BOAC has had to go to 
American equipment for its high density 
overseas operations. 

BOAC now flies Constellations, Stra- 
tocruisers. Argonauts and Yorks, and 
the carrier is taking delivery on DC-7Cs. 
The situation becomes more compli- 
cated when the Britannia goes into serv- 
ice in 1957. and the Comet IV and the 
Boeing 707 come in a few years later. 
This about winds up BOAC’s equip- 
ment ordering with the possible excep- 
tion of the DH-118. 

BEA is dedicated to the turboprop. 
The carrier is a big Viscount operator 
and has ordered the Vanguard, but its 
management admits that BEA will have 
to order a turbojet to compete on Blue 
Ribbon European routes. 

BEA Wants New Jet 

BEA apparently does not look with 
much favor on the Comet, feeling that 
it is too slow to compete. The carrier 
has in mind a jet tailored to its needs, 
perhaps a transport with the Caravelle’s 
clean wing design, but with three or 
four engines. 

Admitting that its major competitors 
will have jets first, BEA thinks these 
transports will operate over the Atlantic 
initially and won’t be a competitive 
threat in Europe until early in the 
1960s. Thus BEA feels it has time yet 
to mull over its decision. Inauguration 
of Moscow-London service by the Rus- 
sians with the Tu-104 could speed up a 
decision. 

The French are offering the Sud-Est 
Caravelle to the airline as a medium- 
range, low-cost turbojet transport. Air 
France is the only carrier to order it so 
far, but the company expects further 
sales and has its eye on the U. S. market. 
A tour of this country will be made in 


AVIATION WEEK, De 


ur 31, 1956 


April to show the Caravelle off to Amer- 
ican carriers. 

With low selling price of $1,850,000 
to begin with, Sud-Est has obtained the 
backing of several French banks to help 
it offer easier payment arrangements for 
airlines without a lot of cash. 

Three French airlines have ordered 
long-range jets. Air France bought the 
707-320 and will probably order some 
707-1 20s to fill the gap between the in- 
tercontinental 707-320 and the smaller 
Caravelle. 

Air France is operating 1 2 Viscounts, 
but the chances for further turboprop 
sales in France seem slim since the car- 
riers seem to want to make the jump di- 
rectly from piston transports to turbo- 

France’s other two long-range opera- 
tors have both ordered DC-8s. Union 
Aeromaritime de Transport has bought 
five of the Douglas jets, and Transports 
Aericns Intercontinentaux ordered four 
of them. Air Algeria will probably buy 
three Caravelles for its routes. 

Turboprops for LAI 

Linee Acrce Italiane is highly en- 
thusiastic about turboprop transports 
and has ordered Viscounts. LAI likes 
the idea of using turboprops to assure a 
smooth transition from piston to turbo- 
jet operations. 

Both LAI and Alitalia realize they 
will need jets to meet competition on 
long international routes, but both car- 
riers arc somewhat dubious of the op- 
erating capabilities claimed for the tur- 
bine transport being offered. Alitalia 
will probably order three big turbojets, 
probably DC-8s, in the next month or 
so. The carrier is also interested in three 
to five medium range jets for its South 
American, African and Middle East 

Japan Air Lines 

In the Far East, Japan Air Lines has 
chosen the DC-8 after canceling orders 
for the early Comet. The airline has just 
received the first Export-Import Bank 
loan granted for U. S. jet equipment to 
help with its DC-8 purchase. JAL re- 
ports the British are offering the most 
attractive financing for turbine equip- 
ment for the carrier’s shorter routes, 
but the company doesn’t feel it can 
afford to buy any more jets right now. 

JAL is interested in the F-27 as a 
future prospect, and the airline is also 
thinking of using Westland ramjet 
helicopters over short routes. The 
carrier also is impressed by the 
economies offered by the Viscount but 
is undecided whether it will buy turbo- 
props or turbojets for regional routes. 

In Latin America, Brazil's airlines 
are facing an increasingly competitive 
situation because of the trend toward 
mergers and fewer, stronger airlines. 


AIRLINE OBSERVER 

► Independent Military Air Transport Assn., strengthened bv the addition 
of four supplemental carrier members who defected from the Air Coach 
Transport Assn. (AW Dec. 3, p. 38), will now expand its activities to 
include civil charter service as well as militarv charters which, until recently, 
was its chief source of revenue. 

► Travel agents are direct beneficiaries of the No-Show Plan's phase one 
since many passengers arc turning to conveniently located travel agent 
offices to meet time limits on ticket pick-ups. An indirect advantage of the 
plan has been faster, more orderly checking-in of passengers because of the 
pre-flight ticketing requirements. 

► More cattle were shipped by air from the U. S. than by boat during Fiscal 
1956, according to the Department of Agriculture. Livestock shipments by 
air during the year were heaviest in history and accounted for 63% of all 
U.S. livestock moved overseas. A total of 8,990 head of cattle were trans- 
ported by air during the period as compared with 5,797 by sea. Airplanes 
handled "all but 24 of the 1,302 sheep exported; all but 18 of the 221 goats. 
Ships moved 560 swine as compared with the 2,727 sent by air. 

► Trans-Pacific Airlines (Aloha Airline), anxious to dispose of its DC-3 fleet 
by 1958, is showing strong interest in the Friendship F-27 turboprop trans- 
port. The Friendship should be in service in late 1957. 

► United Air Lines has been experimenting with a prototype powered pas- 
senger-stand developed by Service Metals Fabricators. The airline thinks 
increased size and the weight of stands required for jet transports will pro- 
hibit manual movement of the ramps. Prototype stand is operated by 24- 
volt, one horsepower motor with a power supply of four six-volt batteries 
and trickle charger. The motorized feature does not increase the cost 
materially. 

► Air Transport Assn, is eager to meet with the Civil Aeronautics Board 
and the State Department to prepare for the forthcoming British-U. S. re- 
view of the Bermuda Agreement in February. An important issue to be 
discussed from the ATA point of view is the Mouroncy-Smathcrs Bill which 
passed the Senate last session and would require, for the first time, airline 
representation on U. S. delegations negotiating air transport bilateral agree- 

► Caravelle jet transport demonstration flights in U.S. next spring will not 
be routine junkets but will be conducted over segments of major airline 
routes to provide practical operational data on the jet transport for potential 
buyers. 

► Capital Airlines lias opened its 12th ticket office in the metropolitan New 
York area in its bid to become a major contender in the New York traffic 
market. The airline was scheduled to operate 1,581 flights from New York 
this month as compared with 403 flights during December of 1955. Dis- 
trict sales offices will be opened on the second floor of the new office which 
is located at the corner of Fifth Avenue and 48th Street. New, and larger, 
quarters are being sought for Capital's reservations offices now located at 
the East Side Terminal Building. 

► Proposals to increase operations and acquire additional equipment are now- 
before stockholders of Compania Dominicana de Aviacion, which is 40% 
owned by Pan American World Airways and 60% by Dominican Repub- 
lic. Tire airline wants to buy DC-4 equipment and start direct flights 
between Ciudad Trujillo, Caracas and Bogata to supplement present routes 
to Miami and San Juan. Organized in 1944. the carrier has operated in 
the black for four years. 

► Trans-Canada Air Lines has furnished its employes at Montreal and To- 
ronto airports with a list of 40 Hungarian words and phrases as a means of 
expediting the handling of refugees of the Hungarian revolution as they 
arrive in Canada from overseas. 
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This Antioch Process* aluminum cast- 
ing is part of a fuel pump for a guided 
missile. The 5/16" walls must pass a 
1500 psi pressure test— no impregna- 
tion permitted. Interior walls are 
smooth and true as-cast. 

If you have a problem aluminum 
casting write us for our most recent 
album of problem castings that are 
problems no more. 

Morris Bean & Company 
Yellow Springs 4, Ohio 
*We have available a technical book- 
let on the Antioch Process. 

antioch process casting 



Varig is very interested in the Vis- 
count as a means of providing turbine 
equipment quickly on its highly com- 
petitive internal routes and will prob- 
ably order the Boeing 707-120 to serve 
its long routes to the U. S. 

REAL-Aerovias will stick with piston 
equipment until it can move directly 
into turboprop operations. The carrier 
believes that turboprops arc just a 
temporary solution and won't last when 
the turbojets arrive. 

Panair do Brasil has decided to stick 
with piston equipment for the present, 
following the cancellation of earlier 
plans to operate the Comet II. Cruzeiro 
de Sul is interested in converting to 
turboprop operations as soon as pos- 
sible, and the carrier favors the Viscount 
because of early delivery dates. Cruzeiro 
is also interested in the Napier Eland 
conversion of the Convair 340. 

Brazilian airline officials report that 
British and French salesmen are offer- 
ing very attractive financing in an effort 
to capture a share of the transport 
market. Convair is also very active on 
behalf of the 880. 

Mexican airlines arc having their 
typical troubles with money in their 
planning for jet equipment. They feel 
that turboprop transports arc the only 
type that it makes economic sense to 
buy right now. The Mexicans report 
attractive financial deals being offered 
by the British and complain of an 
apparent lack of interest on the part 
of U.S. manufacturers in the limited 
orders Mexican airlines can afford. 

ICC Examiner Favors 
Railroad Fare Hike 

Washington— A 1 3 % increase in first- 
class rail fares has been recommended by 
an Interstate Commerce Commission 

lines an additional advantage in the 
closely competitive passenger market. 

The six railroads affected blanket the 
middle-east area east of Chicago and 
St. Louis. The railroads arc Chesapeake 
and Ohio Railway Co., New York Cen- 
tral Railroad Co.,' Norfolk and Western 
Railway Co., Pennsylvania Railroad 
Co.. Pennsvlvania-Reading Seashore 
Lines and the Pittsburgh and Lake Erie 
Railroad Co. 

ICC Examiner Oren Barber also rec- 
ommended a 5% increase in the coach 
passenger fares of these six lines, and 
two other lines— Lehigh Valley Railroad 
Co. and Reading Co. 

The six carriers petitioned for a 45% 
increase in first-class fares (AW Sept. 
10, p. 43). Barber opposed this as “un- 
reasonable” and said it "could very 
well” eliminate first-class passenger 
service of the carriers. The 5% coach 
fare increase was the amount asked by 
the eight lines. 
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Local's Re-Equipment 
Problems Brighten 

Washington-Local service airlines' 
prospects in solving their re-equipment 
dilemma have brightened this month 

from the Civil Aeronautics Board. 

Latest CAB move was an expression 
of support for a program of equipment 
loans guaranteed by the government. 
Earlier this month, the Board launched 
an investigation into the rate of return 
allowed in local airline mail cases to 
see whether the profit level should be 
raised. 

Support for federally guaranteed 
equipment loans was expressed in a 
letter from CAB Chairman James R. 
Durfee to John F. Floberg, chairman 
of the Conference of Local Airlines. 

In the letter, Durfee said the Board 
“would look with favor on the develop- 
ment of a program of equipment loans 
guaranteed by the federal government 
to assist the local service airlines in 
financing needed modem aircraft un- 
der appropriate circumstances.” 
Capital Gains Proceeding 

Durfee also pointed out that the 
local airlines will have an opportunitv 
at the CAB’s Capital Gains Proceed- 
ing to testify on the treatment of capi- 
tal gains on retirement of aircraft “in 
relation to the re-equipment programs 
of the various carriers.” 

'Hie Board is conducting the Capital 
Gains Case to build a record on which 
to establish a standard policy for treat- 
ment of capital gains in figuring mail 
pay for subsidized 


ment in new equipment. 

The CAB staff has reviewed the 
Boards mail rate policies in the light 
of material submitted by the local air- 
lines in a series of economic presenta- 
tions. As a result, the Board has de- 
cided to adopt a flexible policy on mail 
rate formulas. 

Durfee said the CAB has decided on 
a general policy of using a mileage for 
mula producing a fixed amount of mail 
P^y in l° ca l airline mail rate cases. But 
the Board will pennit use of the slidin° 

— »- ...i 


where the 
; prove that it 


scale formula 
carrier wants it and ci 
is preferable in his cir 

Mail Policies 

CAB believes that its mail policies 
arc generally sound, according to Dur- 
fee. He pointed out that the same 
policies applied to the local airlines 
are the policies that helped trunklines, 
international carriers and territorial 
airlines make progress toward self-suffi- 

Durfee said that the CAB is careful 


COCKPIT 



VIEWPOINT 

By Capt. R. C. Robson 


ALPA's Air Traffic Goals 


Is for 


At last a group of pilots have set forth their operational requirenn 
an air traffic control system. The ALPA convention in Chicago last 
November enacted a program for air traffic for the coming years which 
seems noteworthy. 

Readers of this column have read in Aviation Week that one of the 
chief weaknesses of our present aeronautical structure seems to be that so 
often people who do not know what the problem is arc the very people 


who arc 


uii:; I, 


. Now they have stated the 


Pilots should know some of the problems 
requirements. 

Jet Operations Included 

The system must provide at least 60 landings and 60 takeoffs per hou 




lirports-doublc this capacity in event of military t 


It must provide full, non-interfering use of airports as close together 
as those used in the New York Area. 

It must allow flights to climb, cruise and descend within the normal 
best perfonnance ranges of the aircraft. It must be capable of feeding 
jets into the final landing operation from at least 20,000 ft. It must 
handle aircraft that do not have the necessary airborne end of the system 
and provide operational advantages in proportion to the number of 
equipped aircraft. 

The system must not suffer loss of capacity, efficiency or safety on 
reaching saturation, whether it is caused by excess traffic demand or by 
unexpected reduction of runway capacity. 

Jet and piston types must be singled in the landing sequence with no 
reduction in the landing rate. 

When the flow of traffic to a runway has been interrupted by weather 
or other causes the system should be capable of absorbing flights in safe 
holding patterns. 

When the runway is re-opened for landings, full traffic flow must be 
re-established in approximately the original order of priority within about 
four minutes. 

Flight Diversions 

airport to another at the request of the pilot or aircraft operator and 
without advance notice. 

Where a single runway must be used for both landings and takeoffs 
the system must be capable of opening up precise intervals in the landing 
stream for takeoffs. 

It should not require more than four minutes advance notice to open up 
this takeoff interval. 

Overshoots, aircraft needing to return after takeoff and other emer- 
gencies must be fed back into the landing stream without delay to such 
aircraft and without reduction of the full rate of traffic flow to the runway. 
Whenever a delay in the system is unavoidable and can be predicted in 
advance the system must allow the pilot to, 1. take the delay on the ground 
prior to takeoff, 2. take the delay by cruising slower enroute, or, 3. take 
the delay by cruising at normal speed and holding in a free area near the 
terminal of destination. 

These may seem like ambitious goals. But the multi-million dollar jet 
program of the airlines also is ambitious. These traffic requirements can 
be met by use of known techniques. Such a system would be of im- 
measurable benefit to the aviation industrv. 
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EXTRUSIONS FOR TOMORROW 

from 

BRIDGEPORT ALUMINUM TODAY 

It takes more than imagination 
to make tomorrow's ideas realities 

It certainly is true— what was "impossible” yesterday is tracing 
vapor trails through the sky today! 

Today’s aircraft seem nearly a miracle . . . until you add up the 
thousands of ideas, experiments and down-to-earth planning that 
goes into every detail of every plane. 

That's where Bridgeport excels. Our specialization is attention to 
the scrupulous details in every aircraft forging or extrusion we 
produce. To help you think big— and build big— we think about the 
little things as well as the big ones— the details that mean a suc- 
cessful project. 

Whenever you need high-strength custom or standard shapes that 
must be precise, specify Bridgeport. Your nearest Bridgeport Sales 
Office has complete details about Bridgeport's services, facilities 
and alloys. Call them today. 

F(H v0ui niMie/d. im. /\ 

Bridgeport/ aluminum 



to determine that its mail rate policies 
are warranted by the facts in any case, 
and lie observed that past records indi- 
cate the CAB is ready to change policies 
when the facts dictate a change. Durfee 
said the Board will give full weight to 
each carrier’s situation and its effect 
on the soundness of general policy. 

The CAB chairman also expressed 
confidence in the present system of in- 
dividual rate proceedings and informal 
conferences. He said the individual 
mail rate cases allow each carrier "to 
state its own needs in the best and 
fullest light.” 

CAB Asks Delay in 
Large Irregular Cast; 

Washington-Civil Aeronautics Board 
has asked the U. S. Court of Appeals 
to stay its judgment in the Large Irregu- 
lar Case until after the board can reach 
a final decision of its own. 

The court's judgment, scheduled to 
become effective on Dee. 2S, would 
strip the nonschedulcd airlines of their 
interim status as supplemental air 
carriers and return them to the irregu- 
lar air carrier authority under which 
tliev- have flown for 10 years. 

The CAB proposal would maintain 
the status quo. and the supplemental 
carriers would continue to fly under 
their interim authority until the com- 
plicated Large Irregular Case is com- 
ictcd. CAB's request for a stay had 
the support of the scheduled airlines 
as well as the supplemental carrier. 

Hie supplemental carriers, repre- 
sented by the Air Coach Transport 
Assn, and the Independent Military 
Air Transport Assn., have protected 
themselves against denial of the CAB 
petition by securing an extension of 
tire time allowed to ask the Supreme 
Court to review the Appeals Court 
decision. 

Supreme Court Review? 

Chief Justice Earl Warren has 
granted ACTA and IMATA an exten- 
sion until Feb. 16 to decide whether to 
submit the decision for review. If 
the Appeals Court rejects the CAB 
proposal, the supplemental will go 
to the Supreme Court. 

These latest steps along the tortuous 
path the case has followed during its 
five-year history were triggered by a 
Court of Appeals decision handed 
down last July. The court found that 
the CAB had failed to justify the use 
of its exemption powers in granting 
the new supplemental air carrier opera- 
ting authority issued in November 1955 
(AW July 30, p. 42). 

The decision did not question the 
authority itself but the wav the author- 
ity was granted. The court said the 
CAB failed to prove that it would 
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be an undue burden to make the 
supplemental carrier go through a full 
certification proceeding. Such a finding 
is necessary before an exemption can 
be issued. 

After some extensive legal maneu- 
vering, the CAB secured a stay from 
the Court of Appeals until Dec. 2S 
while it made up its mind what to 

If the court's judgment goes into 
effect, the non-scheduled airlines lose 
their authority to operate as supple- 
mental air carriers. 

Scheduled Lines' Proposal 

Early this month, the scheduled air- 
lines suggested that the best way to 
handle the situation would be to main- 
tain the status quo and have all issues 
decided at one time when the Board 
makes its final decision in the Large 
Irregular Case. The supplemental car- 
riers concurred, and the CAB has asked 
for the stay until 60 days after a final 
decision is reached in the case. 

Handling the situation in this man- 
ner eliminates the interim operating 
authority as an issue. Actually, the 
scheduled airlines are more interested 
in the kind of authority issued than 
they are in the way it is issued. They 
will be able to argue their views on 
both points before the case is decided. 
What CAB Must Decide 

The decision still to come from the 
CAB will deal with the second half of 
the case. The Board split the case in 
two in order to deal with general poliev 
first, then deal with individual carrier 
applications. 

The policy decision was reached in 
November 1955, when the CAB de- 
cided to establish a new class of suple- 
mental air carriers. These airlines were 
permitted to operate unlimited do- 
mestic charter flights and cargo flights 
overseas, and they obtained authority 
to operate to scheduled flights a month 

The scheduled airlines had violent 
objections to the ten flight rule, and 
when the CAB refused to change its 
decision, the scheduled flights a month 
between any two points. 

The scheduled airlines had violent 
objections to the ten flight rule, and 
when the CAB refused to change its 
decision, the scheduled carriers went to 
court. This action led to the Court of 
Appeals decision in July. 

An examiner’s report on the second 
part of the case is expected very shortly, 
and the case could be finally decided 
by mid-1957. A significant factor in all 
the legal maneuverings and in the final 
decision is the fact that next vear all 
three of the CAB members who car- 
ried the split decision in the November 
1955, opinion will be gone from the 



Complete 

• Coordinated Protection 

for Aircraft Electrical Systems 



Now you can get unrestricted performance of all components in an 
aircraft electrical system up to the individual maximum safe- 
working capacities of each. This complete Coordinated Protection 
is made possible by the successful development of the new Klixon 
3-phase Inherent Overheat Aircraft Motor Protector. 

This is designed for application to 3-phase, 400 cycle, aircraft 
electric motors — just as its single phase predecessors have been ap- 
plied so effectively over the years to single phase and D.C. aircraft 
motors. 

With proven single and 3-phase KLIXON Aircraft Circuit Breakers 
for conductor protection, plus KLIXON high altitude hermetically 
sealed thermostats and precision switches, this new protector rounds 
out the KLIXON aircraft products line to make "Complete 
Coordinated Protection” possible in aircraft electrical systems. 
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Of the 607' propeller-turbine airliners of all kinds on order 
around the world, 376 * have been ordered from Vickers- 
Armstrongs. Of the 155 propeller-turbine airliners now* 
in daily operation, 155 were built by Vickers -Armstrongs. 
Experience has no substitute. 

Viscount 700 Series j TURBO-PROP 
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FOR WM. R. WHITTAKER CO., LTD. 
BY MARVIN MILES 


When your hydraulic valve specifications arrive at Whittaker, 
they go first to a young man named James E. DeKlotz. 

Jim is Whittaker’s assistant hydraulic project engineer and as 
such his job is basically three-fold : To evaluate the specs, guide 
the valve design to meet them and assure that the completed unit 
turns out the desired performance. 

A 32-year-old native of Twin Falls, Idaho, Jim has a personal 
regard for aircraft valves, having been a Navy pilot in World War 
II — a primary flight instructor who literally spent months on 
end in Stearman “Yellow Perils,” bouncing in and out of training 
fields anti wontiering what his cadets would do next. 

He spenl one semester at the Uni- 


versity of Idaho 
beckoned him into 
Navy blue for two 
and a half years, 
then returned to 
complete his fresh- 
man year before 

engineering stud- 


yersity 


f Wash- 



He took his final 

nautical engineering at Cal-Aero Tech- 
nical Institute in Glendale near Los 
Angeles and promptly arranged an 
interview (through a friend ) with Dick 
Deschner. Whittaker's chief of admin- 
istrative engineering. That was seven 
years ago and Jim's been with the valve 
company ever since. 

Although he had respect for valves— 
and their ability to keep an airplane 
flying — Jim acknowledges they were 
just another form of electro-mechani- 
cal device as far as his knowledge 

But things are different today. He 
knows the field through and through 
and lives on the constant challenge to 
ingenuity. 

Jim worked with Deschner for u 
gale valve planetary uetuator. Then 

to the hydraulics section under Vic 


There are some 20 engineers in the 
section, a closely coordinated team 
working mostly from specs through 
design, prototype fabrication, and de- 
velopment testing to production. At any 
one lime their work load may include 
seven or eight jobs on the drawing 
boards, perhaps twice this number 
being readied for design or just out of 
design, plus those in prototype fabri- 
cation and development test. And 
there's usually some incidental work 
going on as well. 


Nor are all their valves hydraulic 
units, for the section is called upon to 


develop high pressure pneumatic and 
fuel valves that parallel hydraulic-type 

Jim has seen many changes in the 
business during his seven years at 
Whittaker. Everything is smaller, 
lighter, more complex-more challeng- 
ing and taxing in development. Where- 
as in past years a set of specs did not 
necessarily call for major changes in 
design, today they almost all do. 

A mere modification seldom 

wholly new concepts. 

Jim’s responsibility is to keep his 
finger continuously on the technical 
aspects of the various jobs and in this 
task he's helped by the coordinated 
thinking not only of Vic Larsen, his 
boss, and his associates in the section, 
but Whittaker's sharp field engineers 
and occasionally customer engineers as 

"There’s always the certainty of un- 
knowns." he says. "Situations develop. 
We re-negotiate with the customer, find 

follow through.” 

Jim pays high tribute to Larsen as 
an engineer and designer and to the 
thoroughness of Whittaker engineering 
in general. Working for the company 
through several expansions, he says, 
has made it seem like he has worked for 
several companies, each larger and 
belter than the last. 

Once the owner of a Ryan PT-22, 
Jim doesn’t fly much anymore, al- 

log took. "It was a good hobby, but a 
little too expensive . . 

ting settled in a new home in nearby 
Canoga Park. 

“That’s enough hobby for any- 
Whitlaker — it’s never boring !” 


MATS Will Start 
With 717 Transports 

Washington— USAF’s new Military 
Air Transport Service, operating as 
the Defense Department’s single man- 
ager agency (AW Dec. 17, p. 34). will 
start with a fleet of 717 four-engine 
transports. Eventually, it is expected 
to absorb more than 2,000 aircraft in 
the transport category. 

As these facts came to light last 
week, the Air Transport Assn, made 
a strong plea for increased commercial 
participation in the entire Defense air- 
lift operation. 

Citing airline plans to invest more 
than $2 billion in jet-age equipment 
during the next five years, Stuart G. 
Tipton, ATA president, called for “a 
new partnership with the military— a 
partnership in which increased airline 
carriage of military traffic will free 
Defense Department resources for 
other tasks and will expand the na- 
tional airlift without cost to the fcix- 

Tipton's proposal to augment the 
Civil Reserve Air Fleet program came 
one week after USAF Secretary Donald 
A. Quarles was designated manager 
for the reorganized MATS. 

Directive Loopholes 

Text of the Defense Directive 
(5160.2) disclosed there are some loop- 
holes that may leave selected units and 
facilities in the hands of the military 
units now operating them. 

The new agency, as the department 
now defines MATS, will be composed 
of what Defense designates Controlled 
Transport Aircraft, along with the per- 
sonnel, facilities and equipment needed 
to operate them. 

Definitely eliminated from MATS 
are these transports: 

• Those designed for specialized tasks. 

• Those required for administrative 
airlift or combat training. 

• Those required outside MATS by 
"overriding military’ considerations.” 
Flogair's Role 

It was made clear at the outset that 
Navy’s Fleet Logistic Air Wings will 
be permitted to retain 30 aircraft. 
Flogair's contribution to MATS will be 
67 transports, 52 of which already are 
in the USAF organization. 

Another 116 aircraft will be Douglas 
C-124 transports moved from the Tac- 
tical Air Command's 18th Air Force. 
The remaining 534 are USAF aircraft 
also now in MATS. 

In the future, however, a bigger 
bite will be taken from other com- 
mands as the new MATS grows up. 
There is speculation that transport 
aircraft operated by the Strategic Air 
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Command, as well as USAF wings 
hauling cargo and passengers around 
Europe, North Africa and west to 
Turkey, will be included. It is assumed 
that the new Lockheed C-130, as well 
as the Douglas C-133 and C-i 32, will 
wind up in the new organization. 

Spokesmen for the Defense Depart- 
ment were unprepared to explain how 
the new MATS will be provided with 
an industrial fund or sufficient per- 
sonnel to take care of monumental 
auditing and operations problems. 
They said savings are expected in such 
fields as training, standardization and 
maintenance. But laid no emphasis 
upon new utilization factors-and man- 
power requirements— that are certain 
to result from the single manager 

New Money Needed 

A year ago, the Defense Depart- 
ment estimated it would need a fund 
of SI 55 million, but the money was 
not granted by Congress. This action 
still must be taken after Quarles has 
won approval from Defense Secretary 
Charles E. Wilson for his terms of 
reference, the program to carry’ out 
the new MATS operation. Quarles 
has until Feb. 7 to prepare this docu- 

Details of the controversy that pre- 
ceded issuance of the Wilson direc- 
tive were not disclosed, but it was 
apparent that a number of compro- 
mises were made in the top-level 
Pentagon discussions that led to the 
action. To USAF, the result is satis- 
factory. but there is a strong feeling 
that the Defense Department does not 
fully realize the problems that will be 
encountered. 

Under the Tactical Air Command, 
utilization of the C-124s has been 
poor, averaging less than an hour and 
a half a day. Utilization of regular 
MATS planes has been only four 
hours. The goal is to reach six hours 
during Fiscal 1958. To do this, more 
crews, maintenance and support per- 
sonnel will be needed. 

Tipton's proposal for ATA was made 
in a speech last week before the Wings 
Club in New York. He argued that 
wider use of commercial carriers will 
relieve USAF personnel for fighting 
arms such as SAC and TAC the 
Strategic and Tactical Air Commands. 

Tipton said the military’ services 
have come to recognize the value of 
shipping men and material by air, 
realizing economies in manpower and 
inventory as well as eliminating vul- 
nerable advance supply depots. Tipton 
added, however, that while the mili- 
tary’ tends to ship more and more by 
air, the percentage of military traffic 
handled by civilian carriers has gone 
steadily downward. 



STRONGER, Lighter RACKS 

for electronic equipment 


Craig is now manufacturing alumi- 
num racks for electronic equipment. 
Originally designed and developed 
for use in mobile and air-transportable 
installations — where high strength 
and low weight are of primary’ impor- 
tance — they have proven so success- 
ful, Craig is now offering these racks 
to industry. They arc equally adapt- 
able to fixed installations and arc 
designed to meet military specifica- 
tions. Here arc some of the outstand- 
ing features: 

ADAPTABLE - accommodates standard 
19* wide RMA panels in standard 

rugged - box-type construction sup- 
ports great weights — including heavy 
power supplies. 

HIGH STRENGTH - extruded aluminum 
uprights, die cast aluminum comers, 
heat-treated aluminum cross members 

LIGHTWEIGHT - 72* rack weighs less 
than 29 lbs. 

SHOCK ISOLATORS — provision for 
mounting shock isolators on all four 
comers, top and bottom. 



Mobile Air Traffic Control Station 


ASSEMBLY -easy-to-asscmblc parts ship- 
ped complete with hardware — or fac- 
tory assembled. 

dimensions standard: 20 K* wide, 
17y$* deep, 73 J<i* high. Other sizes 

FASTENINGS - lock-type nuts with ny- 
lon ^inserts, permanently attached to the 

ACCESSORIES - Spare Parts Drawers of 
various sizes. Standard runners and 
hardware available from stock. Pro- 
vision for attaching metal raceway for 
housing power and signal wiring circuits 


Write for brochure 
giving complete 
details and prices. 


/(fuciz SYSTEMS, INC. 

Dept. C-72, DANVERS, MASS., Telephone: SPring 4-1S70 
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CL-28 Hydraulics Revised for Simplicity 


By GEORGE L. CHRISTIAN 

The hydraulic system of Canadair's 
CL-28 Maritime Reconnaissance plane— 
a design based largely on the Bristol 
Britannia— has been revamped consider- 
ably by Canadair engineers to reduce 
complexity and make possible a static 
ground check of the entire flight con- 
trol system. 

Principal changes involved reducing 
the main hydraulic system's operating 
pressure 1,000 psi. to 3,000 psi., cut- 
ting the number of main pumps from 
four to two, and redesigning and re- 
locating several components of the hy- 
draulic system. 

Major physical changes to the aircraft 


from the hydraulics point of view were 
the addition of two sets of hvdrauhcally- 
actuated bomb bay doors, and redesign- 
ing the nose landing gear to make it 
retract towards the rear instead of the 
front. This was done to avoid interfer- 
ence between the dual nose wheels and 
the nose-mounted radar. 

CL-28 Hydraulic Systems 
The CL-28’s hydraulic system is made 
up of a main and emergency system 
pins a small, separate auxiliary system. 

The main system is powered by two 
Vickers, constant displacement, 30 deg. 
pumps with a capacity of S.5 gpm. 
each. The two pumps arc located in 
the inboard nacelles and arc driven by 


Sunstrand constant speed drives which 
also power alternators for the electrical 

‘ The main system reservoir is mounted 
on the aft side of the forward bomb 
bay's rear bulkhead where it is in the 
most direct line between the two 
pumps, reducing the suction in the 
feed lines to a minimum. 

Hie main system operates these serv- 
ices: landing gear retraction and exten- 
sion; nose gear steering; main wheel 
brakes; and control surface locks. 

The emergency system consists of a 
single Vickers pump, identical to the 
mam pumps, driven at 3,300 rpm. by 
a 17 lip., 115/200 v., 400 c. electric 
motor. The emergency system can 
supply pressure to lower the land- 
ing gear, apply brakes an unlimited 
number of times (an emergency brake 
accumulator provides enough pressure 
for eight brake applications), and open 
and close the front and rear bomb bay 

The small, auxiliary hydraulic system 
is used to supply artificial feel for the 
elevator control. This is achieved by 
means of an air speed-sensitive hydraulic 
salve and actuator powered by its own 
electric motor-driven pump. Purpose 
is to give the pilot the feel he needs 
to avoid over-stressing the airframe. 
From 4,000 psi. to 3,000 psi. 

Canadair's decision to incur a weight 
penalty of about 21 lb. by switching 
from the Britannia’s 4,000 psi. hy- 
draulic system to a cons'entional 3,000 
psi. system was based primarily on the 
ready availability of 3,000 psi. com- 
ponents such as pumps, regulators, fil- 
ters, accumulators and all types of 
valves. The advantage of availability 
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seemed to far outweigh the weight pen- 
alty, in Canadair’s opinion. 

As a company spokesman put it, 
"We decided to use a standard system 
pressure of 3,000 psi. and endeavor to 
recover as much of the resultant weight 
penalty as possible by redesign of the 
Britannia’s systems involved. 

“This type of redesign was made 
possible by, in some cases, making use 


of factors not then available to Bristol 
designers." 

The four-wheel bogie main landing 
gear of the CL-28 is folded through 60 
deg. for storage-clearance considerations, 
as it is on the Britannia. On the 
British plane, the bogie folding is ac- 
complished hydraulically. This neces- 
sitates the use of sequence valves to 
have the folding precede the down lock 


lelease (which is also done hydraulically) 
and retraction operations. 

Canadair thought a weight saving 
would be possible if the hydraulic actu- 
ating cylinders, sequence valves and 
associated plumbing were replaced with 
a mechanical means of folding the 
bogies. This was accomplished by 
using a suitable linkage to act on the 
upper scissors link to rotate the bogie 
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around the main strut trunnion. 

Resultant weight saving was 12 lb. 
per gear for a total of 24 lb. Thus the 
21 lb. weight penalty of reducing the 
system's pressure 1,000 psi. was made 
up. 

When the nose gear was redesigned 
for rearward rather than forward re- 
traction, the locking mechanism was 
revised to permit a single lock to se- 
cure the gear in both the up and down 
positions. 

On the Britannia, the 4,000 psi. main 


system hydraulic pressure was lowered, 
through a reducing valve, to 2,000 psi. 
for the nose wheel steering circuit. Rea- 
son given was to give smooth steering 
characteristics. 

System Features 

The plane’s flight engineer has a 
three-way selector switch allowing him 
to select any of the positions: "Main 
System On”, "Both Systems Off”, or 
“Emergency System On”. 

The hydraulic system reservoir is pres- 


surized to 12 psi. from the ship's 3,000 
psi armament pneumatic system, 
through a reducing and control valve. 

The system has been so designed that 
all emergency control components oper- 
ate partially or fully during normal 
system operation. This is to keep emer- 
gency units in fully serviceable condi- 
tion at all times. 

All electrically-operated hydraulic 
valves are accessible when the plane is 
in flight, and they are provided with 
over-ride controls so that they may be 



Internal details of latest of Northrop Scor- 
pion scries, F-89H, which carries Hughes 
Falcon air-to-air missile. F-89H decelerons 
—combination speed brakes and ailerons— 
enable it to make rapid, steep descents. Fuel 
is carried in wing tip pods, wrings, jettison- 
able pylon tanks and main fuselage tank. 
Tip pods also carry sis Falcon missiles and 
42 2.75 in. folding fin rockets. F-89H is 
operational with Air Defense Command. In- 
board pylon mounts on F-89 in flight (left) 


Falcon-Carrying 

Scorpion 
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New Propjet Global Mobility for 

TACTICAL AIR COMMAND 



C-130 HERCULES 

Delivered to 18th Air 
Force, Ardmore AFB 

Moving anything, any time, any place on earth is the responsi- 
bility of Tactical Air Command's 18th Air Force. The new 
Lockheed C-130 Hercules-propjet “strongman” of the 
USAF, first assigned to the 463rd Troop Carrier Wing— does 
this job faster, better, at lower cost than any other combat 
carrier now in service. The Hercules is powered by four Allison 
T-56 propjet engines. 



LOCKHEED 


LOOK TO LOCKHEED FOR LEADERSHIP 


LOCKHEED AIRCRAfT CORPORATION, GEORGIA DIVISION: 




3 ...Regulus streaks toward target... 



a ...submarine dives, no trace remains. 


Airborne 

Thunder 

for the Silent Service 


Regulus guided missiles now make aircraft carriers out of Navy submarines. 
This new weapons team is typical of Navy's Nuclear Age tactical power. 
Carried invisibly to enemy shores, launched against a target far inland, 
Regulus gives your New Navy an intercontinental capability today! Designed 
and built by Chance Vought Aircraft, Regulus is a prime example of the 
dependability and accuracy that makes new Navy weapons and techniques 
increasingly important to a strong U. S. Defense Team. 


Scientists and Engineers: There is a challenging place for you 
on Vought's creative team now. For details write: J. W. Larson, 
Assistant Chief Engineer, P. O. Box 5907, Dallas, Texas. 




Last Boeing B-47 

Last of more than 1,500 B-47s is B-47E turned out by Boeing Airplane Co.'s Wichita, Kan., plant, has gone into service with Strategic Air 
Command. However, it’s expected that six-jet. swept-wing, medium bomber will be around for some time to contc. At end of production. 


manually actuated in case of electrical 
system or component failure. Main and 
emergency landing gear valves are in- 
cluded in this category. 

All hvdrauhc components, circuits 
and panels have been located to make 
them easily accessible for maintenance. 
Examples arc the main hydraulic power 
circuit panel which is mounted on the 
forward face of the forward bomb bay- 
rear bulkhead, and the emergency sys- 
tem panel, which is mounted on the 
rear wing spar. Both panels also are 
accessible in flight. 

MS flareless, Ermeto-type fittings arc 
used throughout the CL-28 s hydraulic 
system. 

Canadair engineers report that after 
being used extensively in testing oper- 
ations, the fittings have given com- 
pletely leak-proof service. 

Material Withstands 
3000F for 10 Min. 

New high-temperature resistant ma- 
terial-* homogenous mixture of a mod- 
ified phenolic resin and asbestos— has 
been developed bv Havcg Industries, 
Wilmington S, Del. 

Test firings on rocket motors using 
the material as a liner have subjected 
the material to 3.000F temperatures for 
ten minutes without failure. Shorter 
runs at 5.000F temperatures have also 
been made without failure. 

Havcg currently has 1 5 development 
projects with Redstone Arsenal and a 
production contract with Raytheon. 
The company has made some molded 
liners for Atlantic Research Corp.. 


builders of spin rockets for the Van- 
guard satellite vehicle. 

The Havcg material is molded over 
a form in an autoclave. There is no 
restriction on the shape that can be 
formed, and the autoclave capacity will 
handle pieces up to a 10-ft. diameter 
and 12-ft. height. 

The material is quite easily ma- 
chined, the •-ompany says. Feeds and 
speeds are those used for brass, but 
carbide tipped tools arc needed. Cut- 
ting is done with diamond saws. 

Tensile strength of the material is 
relatively low— estimated at about 30,- 
000 psi. with glass reinforcing. The 
material can be pre-stressed. Dimen- 
sional stability is still a fabrication prob- 
lem. although not much of one. Spc- 

Cost of a typical fabricated piece— a 
tube liner of 5i-in. diameter and 8 ft. 
long— would approximate S200. 


West Germany Orders 
225 Sabre 6 Fighters 

West Germany has ordered 225 
Canadair Sabre 6 fighters powered by 
Canadian Orcnda 14 turbojet engines 
of 7,275 lb. thrust. Described as the 
largest export order ever sold by a 
Canadian manufacturer, it comes to 
about $75 million including spares and 
ground equipment. 

Deliveries by Canadair Ltd., Mont- 
real subsidiary of General Dynamics 
Corp., will begin in October 1^57 and 
continue for a year. 

The Luftwaffe already has received 75 
Sabre 5s, an earlier, slower version of 
the North American Aviation F-86 de- 
sign. 

Royal Canadian Air Force will train 
360 German pilots in Canada to fly the 
Sabre 6. 



Martin Plant Near Completion 


Transfer of employes has begun to the new plant 20 mi. southwest of Denver which the 
Glenn L. Martin Co. is constructing. This is the engineering and administration building 
which office equipment and staff members have started to occupy. The $10» million 
factory (behind completed building) is to be ready in Fcbruarv. 
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PRODUCTION ENGINEERING 


Bulova Streamlines Crystal Production 



By Russell Havvkes 

Woodside, N. Y.— Techniques arc 
being developed by Bulova Research 
and Development Laboratories to 
streamline the manufacture of the 
quartz crystal units which control radio 
frequencies. 

At present, much highly skilled 
manual labor is needed for the precise, 
complicated steps used in the produc- 
tion of the important crystal units. But 
if and when all-out mobilization 
comes, the highly specialized man- 
power, even if available, would not be 
able to turn out the units in the quan- 
tity required. 

Army Contract 

The effort to reduce by mechaniza- 
tion the skill and manpower needed 
is largely being carried on under an 
Army Signal Corps contract by Bulova. 
The last phase of the contract, con- 
struction of a pilot plant, should be 
completed in about two years. 

Production rate will be 10,000 units 
per shift or 200.000 per month with 


51 operators and 112 machines. This 
represents about an 85% saving in 
manpower. 

Total value of the program will Ire 
about $-1.5 million. A small pilot line 
should be in operation within five 
months. Some other crystal-producing 
machines arc being designed by differ- 
ent companies under separate Signal 
Corps industrial preparedness contracts. 

Industry members, aware of the 
mobilization problem and concerned 
over competition from a government- 
sponsored mass producing plant, re- 
cently met defense officials to urge 
government to tool up mechanized 
lines for all government suppliers 
(AW Dec. 3, 1956, p. 107). Defense- 
money' is needed for the task because 
low peacetime demand will not pas- 
tor the costly machines needed in such 
fine-scale, precise operations. 

Bulova officials say that they retain 
patent rights on the machines they 
dcvclop under a clause of the Signal 
Corps contract. They say that the 
Bulova techniques arc not designed 
for the production of all types of crys- 


tal. The pilot operations will produce 
only CR-1S/U and CR-23/U crystals. 

Bulova engineers say that one benefit 
of mechanization will be a higher yield 
of acceptable units per pound of raw 
quartz. They predict that output may 
exceed 100 tested units per pound or 
roughly twice present yield. This has 
great strategic value as chemically pure 
quartz is seldom found in usable sizes 
on this continent. By far the greater 
part of the world's raw quartz comes 
from Brazil. 

Synthetic Crystal 

Synthetic crvstal growing methods 
may some day free us of this de- 
pendence, but in the near future most 
of our supply must come by sea. 

A systems engineering approach 
based on thorough operations analysis 
was used in the mechanization effort. 
Whenever practical the product was 
changed to meet the limitations in 
the state of the producing art. 

A system of individual machines 
was chosen in preference to a single 
fully automatic machine. The pur- 
pose of this decision was to reduce 
development time and cost and to 
make separate mechanical techniques 
available to the industry in case war 
broke out before the complete system 
was ready. Many engineers believe 
the fully automatic plant is still out- 
side the state of the art. One factor 
adverse to the single unit configura- 
tion is the opinion of engineers that 
some operations can be done more 
economically and just as hist by un- 
skilled hand labor. 

Tlie major operations include: 

• Optical and X-rav prepositioning of 
the mother stone for sectioning. Pur- 
pose of prepositioning is to get the 



ANGLES at which blanks ure cut from 
mother stone control their electromechani- 
cal characteristics. When current is passed 
parallel to crystal axis X, mechanical vibra- 
tion is set up parallel to axis Y generating 
AC equal to the mechanical natural fre- 
quency of the stone. Angle of flow relative 
to optional axis Z decides how frequency 
will deviate with temperature. 
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correct orientation of the pieces rela- 
tive to the crystal axes. 

• Sectioning with ganged diamond 

• Optical and X-ray prepositioning of 
the section before cutting into wafers. 

• Watering of the section with ganged 
diamond saws. 

• Dicing to shape of crystal blanks 
from wafers by ultrasonic cutting. 

• X-ray sorting of the blanks accord- 
ing to crystal orientation. 

• Thickness sorting. 

• Frequency sorting. 

• Lapping to a desired thickness and 

• Final etch to remove disturbed layer 
caused by sawing and lapping. 

• Vapor plating of an electrode base. 

• Mounting and cementing connec- 
tions to the unit plug-in base. 

• Frequency adjusting by vapor plat- 
ing one side of blank with gold. 

• Canning of unit in an inert gas to 
reduce aging in sen-ice. 

• Final testing of unit. 

Precision Required 

Problems in machine design were 
posed by the great precision required 
and the small size and fragility of 

Manual workers are obliged to han- 
dle crystal blanks with tlieir finger- 
nails. Tweezers might scratch the crys- 
tal and change its frequency. Because 
they are used as frequency standards, 
the cry stals must meet a tolerance of 
±0.005% of nominal frequency 
throughout the military temperature 
range from — 55C to +90C. Clean- 
liness of the blank is so important that 


in some operations they are scrubbed 
with a toothbrush. 

Correct performance of quartz crystal 
units depends on accurately orienting 
the blank relative to its crystal axes. 
The peculiar clcctro-mcchanical char- 
acteristics which give quartz its special 
value are controlled by this orientation. 

An electrical current passed along 
any true crystal axis except the optical 
or 7. axis (perpendicular to the plane 
of the crystal hexagon) causes perpen- 
dicular mechanical strains produced 
by the absorption of the current. The 
elastic return of the material regen- 
erates the electrical energy, thus pro- 
ducing AC with a frequency related 
to the mechanical natural frequency 
of the crystal blank. 

The true crystal axis along which 
current is passed (from one angle of 
the crystal hexagon to the opposite 
angle) is called the X axis. The per- 
pendicular axis of the mechanical 
movement is called the Y axis and is 
not a true crystal axis. Angle of the 
blank relative to these will depend on 
the mode of vibration used. In the 
units to be made by the Bulova pilot 
systems, the angle relative to the Z 
axis determines deviation of frequency 
with temperature and varies depend- 
ing on the nominal frequency of the 
crystal and the reference temperature 
about which it is expected to operate. 
To stay well within the frequency 
tolerance of ±0.005%, tolerance on 
the angle is ±3 min. of arc. 

Little Training Needed 

First operations on the mother stone 
and its sections remain largely manual 


because its irregular shape docs not 
lend itself to machine handling and 
because the number of judgments in- 
volved makes it more economical to 
use a human inspector. Bulova engi- 
neers do not believe these inspectors 
need more than the two week training 
period set as the maximum for opera- 
tors in the mechanized plant. In 
present laboratory scale manufacturing, 
operators arc not considered to be com- 
petent with less than 12 weeks of 
training. 

The effort in these early operations 
is merely to reduce the operator's re- 
sponsibility. In X-ray positioning be- 
fore sawing operations the piece is 
mounted in a transfer jig in which it 
can be rotated relative to reference edges 
on the jig to find the angles of maxi- 
mum X-ray diffraction which bear a 
fixed relation to the crystal axes. The 
jig is then locked and carried to the 
saws which have jig-mounts identical to 
those on the X-ray table. The X-ray 
operator's judgment is exercised only in 
recognizing the peak indication from 
the X-ray detector. 

Even this may be eliminated by 
rotating the piece with an electric 
motor controlled by the signal from 
the detector. 

The skill that is needed by the 
saw operator is small as saw feed is 
automatically sequenced and the piece 
is jig positioned. 

All X-ray orientation and sorting 
operations use the double crvstal X-ray 
goniometer. This is a device which col- 
limates the rays by diffraction off a 
standard crvstal. Although it requires 
a more sensitive detector than other 



Saab's in Production 

Two parallel assembly lines at Saab's main plant at Linkoping. Sweden, arc used to speed up delivery of Saab-32 Lanscn two-scat all-weather 
attack airplanes to Royal Swedish air force. Powered by Flygmotor- built Rolls-Royce Avon of the RA.7 type with large afterburner, Lan- 
sen has 700 mph. top speed, is supersonic in shallow dive. 
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are lowered against the wafer and agi- 
tated at 630 kc. as a slurry stream is 
squirted under the cutting edges; at 
the third the diced wafers are ejected; 
and at the fourth the alignment jig 
and clamps arc washed and scrubbed. 

Target production time is 10 or 11 
seconds per wafer. Tool life is esti- 
mated at 500 wafers per tool. Yield 
is expected to be at least 2.5 diced 
blanks per wafer. No wafer will be 
diced unless it will yield two or more 
blanks. The blanks are circular with 
a reference flat cut in one edge to pre- 
serve orientation relative to the crystal 
Z axis. 


Batch Handling 

In the operations following dicing 
the advantages of mechanization be- 
come increasingly obvious because be- 
ing fairly uniform in size, shape and 
orientation they are more adaptable 
to batch handling by machines. Blanks 
arc stored and transported in poly- 
styrene cartridges similar in operation 
to a trolley car operator's money 
changer. Tiny vacuum chucks on the 
ends of moving mechanical fingers pick 
single blanks out of the bottom of the 
gravity feeding cartridges for sorting 
and repackaging. A 22 in. cartridge 
will hold at least 100 diced blanks. 
The cartridges arc automatically loaded 
by a vibrating hopper. 

Sorting Speed 

Blanks are first sorted according to 
fine increments of angle relative the 
Z axis at a rate of 43 per minute by 
a double crystal X-ray goniometer simi- 
lar in principal to those in the posi- 
tioning operations. Sorting differs in 
that it must be carried on at a much 
higher speed because of the greater 
number of pieces to be analyzed. The 


Restricting lateral vibration of the 
saw blades is a vital part of engineering 
a saw for this type of work. The blades 
used by Bulova arc six inches in diam- 
eter with four and half inch diameter 
stabilizing reinforcements. Cutting 
compound is a 50 concentration of SO 
grit diamond dust. Ordinary rolling 
mill oil is used for cooling. Saw speed 
is 1750 rpm. Down-feed and cross- 
feed arc automatic so that once the 
transfer jig is locked and the start but- 
ton is pushed, the operator has only 
to remove the cut wafers. Etching in 
a 48% solution of hydrofluoric acid 
follows all sawing operations to remove 
the saw grooves. 


C-130 Skis 

Skis are being developed for the Lockheed C-130 Hercules for cold-weather testing bv the 
Air Force this winter. Col. Bernt Balchcn USAF (ret.) is shown (center), talking it over 
with Robert Stoessel. sales engineering manager of Lockheed's Georgia Division and Paul 
Holloway, Lockheed sales, during visit to Marietta plant. C-130 may one day become a 
supply transport for Arctic operations such as DEW line. 


Shop With Wing 


types of X-ray projection, recently de- 
veloped scintillation counters with 
high gain amplifiers have been found 
to serve. 

'lire same goniometer is used to posi- 
tion the stone and the section. 

Fragility of the crystal is the prob- 
lem in cutting wafers from the sec- 
tions. The thickness of the wafers is 
often less than that of the saws used 
in the work. 'ITic saws used in the 
Bulova systems are expected to be use- 
ful in cutting wafers thinner than .020 

These have 30 blades ganged on one 
arbor so that a section can be watered 
in one pass. The arbor can be re- 
moved from the spindle as a single 
assembly and replaced by another. This 
saves time in maintenance work and 
reduces the thickness spread in wafers 
cut by the same saw. The maximum 
acceptable spread is .0005 in. Toler- 
ance on specified thickness is ±.003 


The etched wafers are mounted on 
glass plates for ultrasonic dicing of 
blanks. 

Notches in one edge of each wafer 
indicate correct orientation for mount- 
ing. These arc created earlier by serra- 
tion of one side of the section to a depth 
of :i'j in. In unskilled or mechanized 
operations, such a simple, foolproof 
reference to the orientation of the piece 
is essential. 

The ultrasonic dicing process is semi- 
automatic with the mounted wafers 
hand fed to the machine, and the 
cutting is automatic. A four-station 
turntable carries the wafers. At the first 
station the mounted wafers are loaded; 
at the second the ganged cutting tools 
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vacuum chuck carries each blank to a 
rotating head where it is turned by 
rollers until the reference flat comes 
into contact with a fixed surface. 
When it reaches the aiming point of 
the goniometer it is rocked once 
through the range of possible Z angles. 
The rocking mechanism generates a 
square wave signal for each three 
minute angular increment. When the 
X-ray peak is superimposed on the 
angle increment pulse, the amplified 
combined signal is strong enough to 
open the appropriate sorting gate. 

Using the cartridge and vacuum 
chuck handling techniques, the blanks 
are then sorted according to thickness 
and lapped to the closest desirable value. 
The friction in lapping causes the 
crystal to vibrate mechanically and 
generate a frequency which is con- 
trolled by thickness. This frequency 
is picked up by a frequency counter 
and is used to indicate when the 
blanks are approaching the desired 
thickness. 

Frequency Sorter 

A frequency sorter is used which 
can check about 120 blanks per 
minute. 

A good manual operator can do only 
two or three per minute. The automatic 
device uses tlie vacuum chuck handler 
to feed blanks into a gap in an oscil- 
lator. The crystal controls its frequency 
which is measured by a standard fre- 

Finiil etching is done in a fully auto- 
matic process to remove the disturbed 
layer caused by lapping. An overhead 
conveyor carries baskets of blanks be- 
tween cleaning, etching and rinsing 

cvclcs. Etching goes on during three 
consecutive cycles. A 16% solution 
of hydrofluoric acid is used and the 
baskets are agitated to get an even 
spread of the etch. 

An electrode is placed on the quartz 
blank bv vapor plating it with alu- 
minum. Pressure in the plating chamber 
is brought down to 0.3 micron Hg to 
lower the vaporization point of the 
aluminum. The B B-sizcd aluminum 
ingot is then heated by induction in a 
small tantalum crucible. The entire base 
plating cycle takes 4.5 minutes. Each 
chamber will plate about 50 blanks per 
cycle. 

Baseplating Effect 

The effect of the baseplating is to 
lower the crystal frequency and create 
a capacitance between the electrodes 
on opposite sides of the blank. In cut- 
ting and lapping a margin is allowed 
for the frequency change and for fine 
adjustment of frequency by gold plat- 
ing in a later operation. 

Still in development are mechanical 


F-84s for NATO 
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THRUST & DRAG 


"Captain Audio jammed the throttle 
of his space ship forward and the rocket 
lurched into accelerated flight. The 
needles of the gyrocosmic-relativator 
went wild. A sudden reddish glow 
played about the leading edge of the 
control surfaces and the nose. He had 

"He was splying at hyperthennantic 

There may never be a gyrocosmic- 
relativator, but if a couple of men of 
science have their way, we will have 
splight at hypcrthermantic speed. 

Splight is a coined word proposed 
by David Greenfield to describe non- 
terrestrially referred motion; in short, 
space flight. Greenfield, writing a note 
in the Nov. 1956 issue of Jet Propul- 
sion, journal of the American Rocket 
Society', discusses the use of fly and 
flight, concludes they are inaccurate 
and proposes the new verb and noun. 

Hypcrthermantic is the top region of 
a thermal Mach number spectrum, de- 
fined by Maury Sulkin, chief thermody- 
namicist for North American Aviation, 
Inc. 

Subthcrmantic, Sulkin says, should 
ran from zero to Mach 2; thermantic, 
from Mach 2 to Mach 4; superther- 
mantic, from Mach 4 to Mach 8. Hv- 
perthcrmantic begins at Mach 8 and 
goes on, presumably as far as Capt. 
Audio wants to take it. 

It's small comfort, in these days of 
complex living and more complex engi- 
neering, to read that it has finally been 
necessary to make a test stand to test a 

It seems that Lear built a number of 
mobile test stands for North American's 
Rocketdyne division for rocket engine 
checkout of pneumatic and electrical 
systems. The stands themselves were 
such high-performance items and so 
complex of necessity that Lear had to 
build a test stand to check out the test 

One remembers the doggerel about 
"Big fleas have little Reas upon their 
backs to bite ’em, and little Reas have 
lesser Reas and so ad infinitum.” 

"We wish to give to the younger 
generation of Japan a strong confidence 
and a proud that our country had the 
ability to turn out splendid aircraft at 

This sentence from the preface of 
Baba Kazuo’s General View of Japanese 
Military Aircraft in the Pacific War, sets 
the scene for one of the most fascinat- 
ing technical books to come along. 

Kazuo has gathered from dozens of 
pilots, designers, technicians and plain 
aviation buffs a tremendous wealth of 
engineering data on the many fighting 
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handling fingers to insert the blanks 
into their strip mounts automatically. 
These must handle the blanks by their 
edges because of the sensitivity of the 
baseplate to scratches. The strip mounts 
arc inward acting springs that hold the 
blank without crimping. A conductive 
cement secures the connection. This 
will be applied mechanically. 

Final frequency adjustment by gold 
plating one side of the blank is made 
after the blank is all ready mounted 
on its base. The blank is oscillated 
during the vapor plating and as fre- 
quency approaches nominal the ap- 
paratus is automatically shut down. In 
the pilot line the whole final plating 
may take no more than 30 seconds. 

The units must be hermetically 


sealed in an inert gas to prevent aging 
and frequency drifting in service. Bul- 
ova engineers’ decided that the best way 
to do this was to carry’ on the entire 
operation in a scaled chamber with an 
atmosphere of nitrogen or helium 
rather than first canning the unit and 
then pumping gas into the can. The 
covers arc pre-soldercd and fluxed and 
fitted to the base manually before the 
units arc placed in the scaling chamber. 

The chamber is evacuated and flushed 
twice with the inert gas to make sure 
that all oxygen is removed. A conveyor 
unit carries the assemblies through an 
induction heater which seals the pre- 
soldered edges. One sealing cvclc takes 
20 minutes, and 400 units can be 
sealed in one cycle. 


Italian Air-Aid Squadrons 


aircraft designed and built in Japan dur- 
ing World War II. 

Typical examples: The Ki-44 "To jo” 
fighter required highly skilled pilots, 
says the book, because of its heavy wing 
loading of 38.4 psf. . . . Ki-56 "Thalia," 
was modified from the Lockheed Super 
Electra because the Fowler Rap required 
advanced skill to operate, the wingtip 
stalled and the wine loading was too 
high. . . . NIKI "George" had a Rap 
operated automatically when a higher 
lift coefficient was needed during accel- 
erated turns. . . . EI5K1 "Norm" high- 
speed reconnaissance seaplane had a jet- 
tisonable single float to improve its 
getaway. . . - Ki-77 Asahi A-26 made a 
10,271 mi. distance Right non-stop 
around a triangular course in Manchuria 
in July 1944 at an average speed of 180 
mph.'and at altitudes between 13,000 

and 20,000 ft The Ki-115 Tsurugi, 

designed as a suicide fighter, had a 
weldcd-steel pipe jettisonahle landing 
gear and no shock absorbers. During its 
first test landing, "if made quite a 

The book has hundreds of illustra- 
tions, drawings and cutaway views of the 
planes, plus a Japanese text. There is a 
mimeographed volume of English trans- 
lation of the text boxed with the book. 
It's available from Hampton Books, 
Hampton Bays, N. Y.. for S5 plus post- 
age, packing and duty charges of SI. 35. 

Hydrogen Control Is 
Titanium Cracking Aid 

Rejection of titanium alloy parts used 
in the aft end of the Chance Vought 
F8U because of cracks due to hydrogen 
embrittlement dropped from 17% to 
0.5% in the first year of use. Low 
reject rate has continued through 1956 
with considerable cost savings. F8U 
uses about 650 lb. of titanium. 



HYDROGEN STILL determines hydrogen 


In the first airplanes the tendency to 
crack in the detail stage and after assem- 
bly seemed to be caused by an inherent 
characteristic of the metal. Improve- 
ment was made by combined effort in 
manufacturing, engineering and quality 
control. 

Detail manufacturing and assembly 
techniques were improved and hydro- 
gen content was carefully controlled in 
initial milling and rolling. A require- 
ment of 1 50 ppm was set as maximum 
acceptable hydrogen content for alloy 
titanium sheet. 

Previously, only research laboratories 
had apparatus capable of measuring 
such minute quantities of hydrogen 
gas. However, Chance Vought quality 
control engineers devised gas analysis 
equipment to permit sample cheeking 
of hydrogen contents of this order in 
new receipts and partially processed 

PRODUCTION BRIEFING 


The National Bureau of Standards, 
Washington 25, D. C., reports that 
while under some conditions a ceramic 
protective coating on a metal can reduce 
high temperature creep 50%, under 
other conditions a reverse effect occurs. 
For more information sec N.B.S. Sum- 
mary Technical Report No. 2065, or 
forthcoming article, "The Effect of a 
Ceramic Coating on the Creep Be- 
havior of some High-Temperature Al- 
loys," by J. R. Cuthill. J. C. Richmond, 
and N. J. Tighe, in the Journal of the 
American Ceramic Society. 

The third Western Plant Mainte- 
nance and Engineering Show will be 
held June 11, 12 and 13th 1957 at 
the Civic Auditorium, San Francisco, 
according to the San Francisco office of 
Clapp & Poliak, Inc. 

The Bullard Co., Bridgeport, Conn., 
producers of large metal cutting ma- 
chines whose vertical turret lathes are 
important to aircraft gas turbine engine 
manufacturing, will add the Hydra-Feed 
line of automatic and tracer-controlled 
lathes to its products. Bullard indi- 
cated that the Hydra-Feed Machine 
Tool Corp., South Norwalk, Conn, and 
Detroit, Michigan intends to liquidate 
in 1957. 

Norton Co., Worcester 6, Mass., 
opened an electric furnace plant at 
Huntsville, Ala., to produce boron car- 
bide, fused zirconia, fused magnesium 
oxide and fused alumina. Because of 
their ability to withstand very high 
temperatures and resist wear, Norton 
said, the materials are finding increasing 
use in grinding tools, rocket nozzles 
and (referring to Boron) neutron absorb- 
ing control rods for atomic reactors. 



Chicago Pneumatic Tool Co., N.Y., 
N.Y., makes this one-pass close-toler- 
ance Broach Puller which operates off 
shop air. The Company claims that 
this tool will permit tolerances of plus- 

through sandwiches of dissimilar ma- 
terials such as aluminum and steel. 

Linear, Inc., which has developed 
hydraulic and pneumatic seals that will 
withstand temperatures in excess of 
500F, is scheduled to move from its 
Philadelphia plant into a new lease, a 

125.000 sq. ft. plant at Dallas, Pa. This 
represents a step in the expansion and 
diversification program of tire 600 em- 
ployee firm. 

United States Steel Corp. is adding 

95.000 tons of electric furnace ingot 
capacity in the expansion of its Du- 
quesne Works, Pittsburgh, Pa. Electric 
furnace steel is needed to produce high 
quality raw material for uses such as tur- 
bine and rotor shafting, bearings and 
aircraft and guided missile parts. 

Alcoa method of providing cladded 
impact extrusions is applicable cither 
for conventional corrosion protection or 
for brazing assembly. For the latter, 
Alcoa will supply impact extrusions with 
a thin layer of brazing alloy on either 
the inside or outside of the impact ex- 
trusion so that the fabricator need onlv 
join and heat. Alcoa is able to punch 
out cup-shaped objects by this process 
as large as 18 in. deep by 6 in. dia. 

Sanborn Co., makers of pen writing 
recording equipment, has completed its 
new SI. 600,000 home in Waltham Re- 
search and Development Park, Wal- 
tham, Mass. The firm, owned by its 
750 employees, says that it has success- 
fully practiced profit sharing for 38 
years; 1956 sales volume will top 510 
million. 
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AVIONICS 


Computer Simulates Response of Pilot 


By Philip J. Klass 

New York— Analog computer which 
was able in limited tests to simulate the 
dynamic response of a human operator 
in a complex control system, a feat 
heretofore considered impossible, has 
been developed by Goodyear Aircraft. 

In the process, the computer has 
added to knowledge of pilot behavior. 


Computer so realistically simulates non- 
linear human response that experienced 
pilots have trouble telling whether they 
or the computers arc controlling a flight 
simulator, i.c. whether the simulator 
is responding to their control stick 
motions or to signals from the human 
analog computer, according to Dr. 
Anthony J. Cacioppo. 

Cacioppo, an engineer psychologist 


in Goodyear’s Acrophysics Dept., re- 
ported the development at the recent 
meeting here of the American Society 
of Mechanical Engineers. 

However, Cacioppo cautioned that 
Goodyear's tests have been limited to 
a handful of subjects. Eurthcr tests arc 
necessary on a wider number of subjects 
to confirm the preliminary test results, 

If subsequent tests confirm that 
analog simulation of human operator 
motor behavior is feasible, it will open 
the wav to quantitative measurement 
and analysis of such behavior for the 
first time, Cacioppo indicated. Tin's 
could lead to radical changes in the 
design of aircraft control systems and 
flight instruments. 

New Knowledge 

Goodyear's tests produced sidelights 
that added to knowledge about pilot 
control behavior, as a function of pilot 
experience, Cacioppo said. For example: 

• Dither: Highly skilled pilots intro- 
duce, unconsciously, a continuous, 
small-amplitude oscillation of the con- 
trol stick (dither), at a frequency of 
about 1.4 cycles per second. This ap- 
pears to be a subconscious testing of 
the airplane and its control system 
which the experienced pilot performs 
to be sure everything is working 

• Rate & Acceleration: Moderately ex- 
perienced non-jet pilots appear to be 
more responsive to ratc-of-changc of 
flight instrument information than do 
jet pilots, but the latter are more re- 
sponsive to acceleration (second deriv- 
ative) flight instrument information 
than non-jet pilots. 

Goodvear used nine subjects. Five 
had more than 1,000 hr. of jet ex- 
perience, three had at least 50 hr. in 
prop-driven aircraft only, one had no 
piloting experience. 

Raised Questions 

Despite the many interesting find- 
ings turned up by Goodyear's human 
analog computer tests, Cacioppo said 
that the tests so far have "raised more 
questions than they have answered.” 

For example, the anticipatory action 
of pilots in moving the control stick 
before his flight instrument indicator 
calls for such action is an enigma, ac- 
cording to Cacioppo. It appears to be a 
reflexive action, “but why. and what 
cues arc used, we do not know," he told 
the ASME. 

Equipment used in Goodyear's tests 
AVIATION WEEK, December 31, 1956 



origmallv was built under Navy Bureau 
of Aeronautics sponsorship to investi- 
gate the effects of different stick feel 
forces on pilot control and tracking. 
The equipment consists of a dynamic 
mock-up, capable of pitch axis move- 
ment. and associated analog computer 
which simulates the flying character- 

pitch axis motions of the dynamic 
mock-up were simulated by a pitching 
motion of the pilot’s scat plus vertical 
deflection of a gyro-horizon type indi- 

Air turbulence was simulated by 
a randoin-wave generator which pro- 
duced signals that were combined with 
the output of the aerodynamics com- 
puter to operate the dynamic mock-up. 
Pitch Angles 

The aerodynamics computer, a Good- 
year GEDA analog machine, generated 
pitch angles for the gyro-horizon indi- 
cator and seat movement, providing a 
pitch rate proportional to elevator de- 
flection. a short period oscillation, and 
damping typical of a jet interceptor, 
Cacioppo reported. 

The subject under test sits in the 
dynamic mock-up and moves the con- 
trol stick to keep the horizontal trace 
zeroed to the level flight marking on 
the artificial horizon. Stick movement 
provides a signal to the aerodynamics 
computer, which in turn feeds the 
dynamic mock-up. thereby providing 
a closed pilot-airplane loop. Portions of 
the same GEDA computer were set to 
simulate the human operator's behavior 
pattern. 

Human Analog 

The human analog was designed to 
permit adjustment of key parameters 
so that its output signal, corresponding 
to human operator movement of the 
control stick, could be varied as a func- 

• Amplitude of dvnamic mock-up devia- 
tion from level flight. 

• Rate of dynamic mock-up deviation 
from level flight. 

• Acceleration of dynamic mock-up 
deviation from level flight. 

There arc several other human analog 
parameters which can be adjusted to 
tailor performance to that of a specific 
human operator. These include the fol- 

• Dither, the small amplitude sine-wave 
oscillation (which simulates stick mo- 
tion) whose amplitude and frequency 
is adjustable. 

• Alertness, a step-generator which de- 
velops a fixed voltage whenever there 
is a deviation of the dynamic mock-up 
from level flight condition. 

• Sensitivity, which adjusts the output 
signal level of the human analog to 
match the human operator’s sensitivity 

The human analog computer cir- 







to adjust the analog parameters to a 
realistic match in a matter of 5-10 
minutes, Cacioppo reported. 

To check the realism of the human 
analog simulation, Goodyear can 
switch control of the dynamic mock-up 
from human pilot control to analog 
control without the pilot's knowledge. 
Thus the human analog computer 
actually is flying the dynamic mock-up 
although the pilot is moving the con- 
trol stick in the belief that he is flying 
the mock-up. 

Cacioppo told the ASME that it 


cuitry (block diagram, see above), was 
developed by N. D. Diamantidcs of 
Goodyear's Acrophysics Dept. 

Goodyear's tests indicate that the 
characteristics of the human analog de- 
pend upon the experience of the human 
pilot it is attempting to simulate. In 
order to match the analog and pilot 
characteristics, an oscillograph is con- 
nected, through a switch, so that it can 
record cither the output signal of the 
analog or the human pilot’s control 
stick. (See oscillograms, p. 6.) 

With a little experience it is possible 
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Guidance for Terrier 


Radar aboard Navy’s first guided missile 
destroyer, the U.S.S. Gvatt, provides guid- 
ance for beam-riding Terrier anti-aircraft 
missile as well as aiming shipboard guns. 
Reeves Instrument Corp. modified design of 
shipboard fire control radar to permit its 
use for Terrier guidance. 

normally takes a pilot from 30 to 120 
seconds to discover that control of the 
dynamic mock-up is coming from the 
human analog and not from his own 
control stick motions. 

Effects Of Experience 

By observing the parameter settings 
required to match the analog to the 
pilot response, Goodyear was able to 
establish quantitative values for the 
dither, amplitude, rate, acceleration and 
sensitivity responses of the pilot under 
test. 

By comparing these quantitative 
measurements for a jet pilot, propeller 
pilot, and novice, Goodyear reached 
some interesting conclusions, which, 
Cacioppo emphasizes, arc preliminary 
and require further substantiation. For 

• Sensitivity (gain) of the novice pilot 
is considerably higher than that of ex- 
perienced pilots. That is, he reacts 
more violently to deviations of the 
dynamic mock-up from level flight. 

• Dither appears to be greatest for the 
experienced jet pilot, with the novice 
second and the propeller pilot lowest. 
With succeeding trials, as the jet pilot 
became familiar with the mock-up, his 
dither decreased, but the propeller 
pilot dither increased. (Sec graphs, p. 
63.) 

• Alertness (anticipation) of the novice 
pilot is high during the initial trial, 
then decreases with experience, while 
the jet pilot has a reverse characteristic 
—increasing with the number of 


mock-up trials. The propeller pilot alert- 
ness factor held essentially constant. 

Equal Response 

All three types of subjects proved 
almost equally responsive to amplitude 
of deviation from level flight. However, 
the novice and less experienced pilots 
find rate of deviation information more 
useful than the jet pilot. The latter, ac- 
customed to flying a hot and very re- 
sponsive airplane, leans more heavily on 
acceleration information. (See graphs, 
p. 63.) 

Cacioppa emphasizes that much 
larger samples must be tested before any 
Ann conclusions can be drawn. How- 
ever, if such tests should reveal charac- 
teristic behavior patterns for pilots (or 
other types of operators) as a function 
of experience or other factors, it could 
open new scientific avenues to human 
engineering. For example: 

• New airplane control system could be 
tested in a closed-loop dynamic mock-up 
of the system, using the human analog 
computer set to match the characteris- 
tics of the pilots who will be flying it. 
Such tests could reveal whether pilots 
can satisfactorily handle the new air- 
plane, and what corrective measures are 
needed. 

• Design of flight instruments, in 
terms of the relative amounts of dis- 
placement. rate, and acceleration in- 
formation used, might be determined 
by the experience of pilots who would 
be using them. 

• Quantitative knowledge of the re- 
sponse requirements for successful jet, 
transport, and helicopter pilots should 
make it easier to select pilot trainees for 
each category. 

Organizations that desire to obtain 
more details on the human analog com- 
puter and Goodyear's tests may write to 
Dr. A. J. Cacioppo, Acrophvsics Dept., 
Goodyear Aircraft Corp., Akron 15, 
Ohio.’ 

Expansions, Changes 
In Avionics Industry 

Raytheon Manufacturing Co. has 
formed new avionics laboratory at May- 
nard, Mass., which will specialize in 
design and development of Doppler 
navigation instruments, airborne inter- 
cept radar, altimeters and surface radars. 
New laboratory, housed in 65.000 sq. ft. 
leased area, will employ about 275 and 
will be headed by Homer C. Knauss. 
former airborne systems branch man- 
ager at Raytheon’s Wayland Laboratory 
radar department. 

Other recently announced expansions 
and changes in the avionics industry in- 

• Link Aviation, Inc., will open a West 
Coast laboratory at Palo Alto, Calif, 
in January for design and development 


of advanced computing systems, trans- 
istor circuits and guided missile test 
systems. Facility, to employ about 75 
initially, will be located at 530 Uni- 
versity Ave. in Palo Alto. 

• Curtiss-W right (Research Division), 
Clifton, N. Y., Hycon Manufacturing 
Co., Pasadena, Calif., International 
Business Machines Corp. (Military 
Products Div.), Kingston, N. Y., and 
Wiekes Engineering and Construction 
Co., Camden, N. J. have been elected 
to membership in the Radio Technical 
Commission for Aeronautics. 

• Daystrom, Inc., Elizabeth. N. J.. will 
purchase Ford Engineering Co., Inc., 
Upland. Calif., manufacturer of poten- 
tiometers. New acquisition, which will 
complement activities of Davstrom’s 
Potentiometer Division in Santa Mon- 
ica, will be headed by its founder, 
Alfred S. Voak former president. 

• NYT Electronics, Inc., Burbank, 
Calif., has merged with Essex Elec- 
tronics, North Hollywood, producer of 
RF and IF transformers, coils, chokes, 



Orientation and 
Approach Trainer 

Orientation and Approach Trainer 4x4 ft. 
square is one of a series of low-cost ($200- 
$300) off-the-shelf types of training device 
being built for the Defense Department by 
Cannodv Corp. Over 200 units of several 
types have been delivered during the last 
two years. The device, which is similar to 
the Carmodv Capsule Trainer (AW April 
18, 1955, p. 101), is used in two ways. It 
serves as a briefing aid in all phases of 
aerial navigation where radio facilities arc 
used and it is used for debriefing students 
to review any errors they might have made 
in navigational procedures and techniques 
while the training flight is still fresh in their 
minds. The trainer incorporates four instru- 
ments— radio compass, radio magnetic indi- 
cator, slaved gyro magnetic compass, and an 
ID 249 course indicator. The device, called 
Model 305, has collapsible aluminum legs to 
simplify transportation and weighs 47 lb. 
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Memory Machine 


United Air Lines will keep running inven- 
tory of reservations for each of 300 daily 
flights for 100 days in advance on this 
Random Access Memory Accounting Ma- 
chine (RAM AC) to be installed in Sep- 
tember at UAL headquarters in Denver. 
RAMAC, which can store approximately 
600,000 reservations, is expected to reduce 
processing blue by 60%. UAL is renting 
two of the RAMACs, one for standby, from 
International Business Machines Corp. 

filters and delay lines. NYT Electronics 
is an affiliate of New York Transformer 
Co., Alpha, N. J. New acquisition will 
be headed by W. J. Hirschberg, vice 
president and general manager of the 
Essex Division. 

• Servo Corporation of America, New 
Hyde Park, N. Y, has begun construc- 
tion of new addition which will increase 
assembly-testing area by 50%. 

• Consolidated Electrodynamics Corp., 
Pasadena, Calif., has acquired R, A. 
Castell & Co., Glendale, Calif., manu- 
facturer of miniature high-altitude con- 
nectors. New acquisition, to be known 
as CEC’s Glendale Division, will be 
headed by R. A. Castell as general 
manager. 


FILTER CENTER w 

I OMSBb 1 

► Improved SAGE Computer— Interna- 
tional Business Machines Corp., which 
designed SAGE air defense computers, 
is working on improved versions with 
computation speeds "many times" 
faster, according to Brig. Gen. Stanley 
T. Wray, Chief of the Electronics De- 
fense Systems Division of the Air Ma- 
teriel Command. The improved models, 
expected to be available in a few years, 
will be installed in sector and sub- 
sector SAGE stations where air space is 
very congested and where first enemy 
blows might be directed, Wray says. 

► Handy Reference— New edition 
(fourth) of "Reference Data for Radio 


Engineers” has been published by Inter- 
national Telephone &■ Telegraph Co. 
The 1,100 page book is an unusually 
complete collection of a wide variety of 
data of use to engineers in all phases 
of electronics— not merely radio. Book 
is priced at S6.00. 

► Radar For Air France-Air France's 
10 new Super Constellations (1649 A), 
scheduled for initial delivery next June, 
will be equipped with Radio Corpora- 
tion of America's AVQ-10 (C-bimd) 
weather radar. 

► Simulator Patent Suit— Curtiss- 

Wright has filed suit against American 
Car and Foundry Corp., Erco Division, 
“to prevent threatened patent infringe- 
ment resulting from the offer for sale by 
Erco of flight simulators and other 
flight training equipment covered by 
patents owned or controlled by Curtiss- 
Wright,” according to a C-W an- 
nouncement. 

► Radar For Viscounts— Capital Air- 
lines will install Bendix Radio's RDR-1 
(C-band) airborne weather radar on its 
entire fleet of Viscounts. Some of the 
sets will be shipped to England for 
installation at the Vickcrs-Armstrong 
factory, remainder will be installed by 
Capital in Washington. 

► Infrared With French Accent-French 
Air Ministry has taken delivery of an 
airborne infrared monochromator to be 
used to analyze infrared radiation of air- 
borne targets. The device, built by 
Servo Corporation of America, measures 
magnitude of infrared radiation and its 
spectral (wavelength) distribution. 

► Calling All Authors— The 1957 Elec- 
tronic Components Symposium, to be 
held at the Morrison Hotel. Chicago, 
May 1-3, is seeking prospective authors 
to deliver pipers. Subject should deal 



Spray-Etching 


Automatic spray-etching machine for mak- 
ing printed circuit boards permits simulta- 
neous etching of both sides of board to re- 
duce etch time. Prototype model is now 
undergoing field tests. Robertson Photo- 
Mcchanix, Inc., Dept. LF, 7440 Lawrence 
Ave., Chicago 31, 111. 

with components, materials, radiation 
effects, reliability, or instrumentation- 
measurements. If interested, submit 
150-200 word abstract (20 copies) to 
Mr. V. H. Disney. Electrical Engineer- 
ing Dept., Armour Research Founda- 
tion, 10 West 35th St„ Chicago 16, 
111 . 

► High Temperature Wire— New enam- 
eled aluminum-elad copper wire which 
combines high electrical conductivity 
of copper and the superior oxidation 
resistance of aluminum with added pro- 
tection of enamel insulation, has been 
developed by Westinghousc Electric 
Corp. New high temperature wire has 
cxtremelv thin aluminum coating, mea- 
suring only about 0.0025 in. thick on 
a wire measuring about 0.25 in. in 
diameter. 





New Sperry Plant 


Architect’s drawing shows 81.000 sq. ft. manufacturing plant which Sperry Phoenix Co. has 
started on a 480-acre site at Phoenix, Ariz. Sperry Rand division expects to have expandable 
$3 million facility operating by August for manufacture of flight and engine control com- 
ponents. About 500 persons will be employed. 
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USAF Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over as released 
bv Air Force Contracting Offices. 
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Venture Capital Supports New Air Firms 


By William H. Gregory 

New York— One measure of aviation’s 
financial maturity is the demand for 
venture capital in the industry— that is, 
the number of new enterprises seeking 
money to establish themselves. 

Most aviation research and develop- 
ment is paid for by the well established 
companies with their own funds or by 
the government, directly or indirectly. 
But individuals or groups who want to 
go out on their own still are a factor 
in the industry. 

How necessary these relatively few 
enterprises are to the vitality of the 
industry, and how important it is for 
them to obtain backing is a subject of 
disagreement: 

• Aeronautical engineer and consultant: 
“They are signs of an adolescent indus- 
try. Nobody leaves the Bell System to- 
day to start his own telephone com- 
pany.” (By this analogy, no one will 
leave Douglas either to go out and build 
I* own DC-8.) 

“An engineer with a technical idea 
in aviation is a lot better off to stay with 
the big company, and let the big" com- 
pany finance him. He’s an SOB if he 
doesn’t, unless the idea is something 
that's out of the big company’s line.” 

• large corporation official: “Ninety 
per cent of these small outfits contribute 
very little. The same competent people 
supported by a big company probably 
would contribute a great deal more. 
Administrative, sales, and monev rais- 
ing efforts cut deeply into the time 
needed for research and development. 

“The remaining 10% do contribute. 
One problem for big companies is to 
try to decide which arc which before 
dealing with them." 

Small Company 

Those who answer that there is a 
place for the small, new company in the 
industry would find a tvpical repre- 
sentative in David Fulton," who formed 
the Fulton-Irgon Corp. to develop an 
idea for a rocket-tube ejector for high 
speed airplanes. Fulton believes his 
device would never have reached the 
stage of development it has if it had to 
compete with other projects at Reac- 
tion Motors, Inc., which he left to start 
the new firm. 

The case for such individuals, and 
for those who provide the funds, was 
stated by Harper Woodward of the 
Laurancc Rockefeller organization in a 
recent speech at Pennsylvania State 
University. Though Woodward re- 


ferred to research and development in 
general rather than aviation specifically, 
the Rockefeller organization has special- 
ized to a large degree in aviation proj- 

“. . . Venture capital investment in 
research, although sizable in amount, 
is a mere drop in the bucket when com- 
pared to the overall total of corporate 
investment in research," he said. “This 
being the case, arc the efforts of these 
venture capital groups so insignificant 
that they might be waved aside as a 
form of boondoggling by people of 

Woodward’s answer is. “No,” that 
private venture capital docs have real 
social, economic, and industrial value, 
that the private investor has a significant 
role. "'Ibis, stated simply,” he said, 
“is the concept that the individual or 
group of individuals who think they 
have new and pioneering concepts that 
they u r ant to develop and exploit (in 
the best sense of the word) will have 
a fair chance of achieving their objec- 
tives without being ‘sold down the river’ 
in the process.” 


It is these creative individualists 
“who arc far too restless to be content 
as part of a large corporation's happy, 
but sometimes over-administered R & D 
people” that the Rockefeller organiza- 
tion believes play an essential part In 
the growth of the nation. 

New Money 

From the viewpoint of the individual, 
how hard is it to find money today for 
new enterprises? Fulton said that he 
did not find it difficult to raise funds 
for his initial start in the way most such 
embryonic groups do— by using their 
own personal funds and from loans of 
personal contacts. 

This is corroborated by J. H. Whit- 
ney & Co., a venture capital organiza- 
tion which has dealt more with oil and 
chemicals, but which has some aviation 
connected investments. 

More venture capital is available to- 
day, the firm finds, than there are good 
ideas to put it in. Good is a word that 
cannot be emphasized too strongly, for 
the Whitney company also provides 
these figures: Of the 5,750 proposals 



Flight Safety Foundation Awards 


Plaques representing the 1956 Flight Safety' Foundation awards for distinguished service 
in achieving safe utilization of aircraft were presented on behalf of Aviation Week, at a 
flight Safety Foundation dinner at Paint Beach Shores, Fla., recently. The recipients 
were Melvin N. Gough, head of flight research, National Advisory Committee for Aero- 
nautics, Langley Field, Va.; Arthur E. Jcnks, chief of flight inspection, CAA; William 
Littlcwood, vice president, equipment research, American Airlines, and Dr. Edward P. 
Warner, president of the council, ICAO. In the photograph arc (left to right) Littlcwood, 
Gough. Jerome I-edercr, director of the foundation: (enks, and Paul Norman of ICAO 
who accepted the plaque for Dr. Warner. Laurancc Rockefeller (sec story above) has been 
an important backer of the foundation. 
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considered in the last ten years, the 
company has bought only 60, just over 
1%. ' 

Low as tin's percentage seems, the 
situation is not that discouraging for 
the individual. About 75% of the 
proposals were rejected immediately as 
lacking in merit or because of general 
policy of the firm. Of the 25% inves- 
tigated in varying degrees, about one in 
twenty-five resulted in investments. In 
addition a few proposals were approved, 
but the deals did not materialize for 
one reason or another. 

Besides the careful selection of in- 
vestment choices, there is another ex- 
planation of why there is a relatively 


large amount of venture capital avail- 
able today compared with its scarcity 
ten years ago. These investments have 
tended to be profitable and advan- 
tageous in the light of taxes. 

American Research and Develop- 
ment Corp., a firm surveyed by Avia- 
tion Week, was started ten vans ago 
to provide just such capital and has 
survived as a publicly owned, dividend 
paying organization. Atlas Corp., 
whose aviation investments are well 
known, also is in the same category. 
Most recent Atlas investments, how- 
ever, have been in the uranium mining 
field. 

Some figures provided by J. H. 
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Whitney and by American Research 
indicate the profit potential of this 
"high risk" investment: 

• J. H. Whitney. Of its 60 invest- 
ments, 31 or 52% have been or show 
signs of being profitable; 23 or 38% 
show signs of being unprofitable, and 
11 have been total losses. Six are un- 
certain at this time. 

• American Research. I .osscs as of last 
summer totaled S643.863 against gains 
of S1.H2.973. However, the value of 
the securities in the company portfolio 
was almost $6 million. 

No comparable figures are available 
from the Rockefeller group, but its 
aviation portfolio indicates just as good 
or better a record. One example is 
Vcrtol Aircraft Corp., of which Rocke- 
feller owns about a third. In the last 
year the market value of the Vertol 
stock has almost doubled, standing now 
at S45 to 550 a share. 

Neither the Rockefellers nor any of 
the other groups make any apology for 
what appears to be large profits. Profits 
have to be large in the field to cover 
the inevitable losses, they believe. 
Furthermore the original owners of 
the company also profit by this in- 
crease in value; though they might have 
profited even more if they had retained 
full ownership, there might have been 
no company at all if financial assistance 
had not been available at the right 

Insistence on an equity interest in 
a company in return for their invest- 
ment is pretty much a common de- 
nominator for venture capital groups. 
Sometimes they will accept deben- 
tures, promissory notes usually con- 
vertible later into common stock, but 
stock ownership is the standard oper- 
ating procedure. 

Other common policies include: 

• Capital appreciation. None of the 
firms surveyed is vitally concerned 
with dividends as a rate of return. 
Increase in the value of their holdings 
is the major consideration. Tax ad- 
vantages arc one reason for this, for 
increases in value of holdings are taxed 
at the lower, long-term capital gain 
rate. (Tire Rockefeller organization 
has shown a preference for stock in- 
stead of cash dividends: this offers tax 
advantages to the investor and pre- 
vents a cash drain from the company 
in times of “tight money.”) 

• Management. All insist on a signifi- 
cant voice in the operation of the com- 
pany, though not necessarily on con- 
trol'. Preferably this voice is expressed 
through representation on the board 
of directors, but American Research 
has placed officers with companies in 
a few cases. 

• Eventual liquidation. Liquidation 
theoretically is the way the return is 
realized. In practice, this may be modi- 
fied to suit the situation. Rockefeller 
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decisions are an example. The organi- 
zation invested in McDonnell Aircraft 
Corp., when the company was pioneer- 
ing the concept of jet-based carrier 
planes. With McDonnell well-estab- 
lished, the Rockefeller interest has 
been sold. On the other hand. Vertol, 
which also is approaching or perhaps 
at maturity, still has the Rockefeller 
interest, and Rockefeller may stay with 
the company even if the merger with 
Northrop Aircraft Corp. is consumated. 

• Merger is one standard by which ven- 
ture capital groups use to mark the ma- 
turity of an enterprise. (None favor or 
oppose merger generally; all three con- 
sider it in the light of the presailing 

Another standard of maturity, quoted 
by American Research, is the establish- 
ment of a market value for the com- 
jiany stock, either in over-the-counter 
trading or as a listed stock on one of 
the exchanges. 

• Long-term. The Rockefeller organiza- 
tion uses ten years as a rule of thumb 
for the development of a new enter- 
prise, and other firms follow similar 
premises. 

• Objectives. All have the basic goal 
of making money, but in various ways 
each tempers this purpose with more 
or less altruistic aims as well. The 
Whitney organization is not interested 
m gadgets. The article must be a use- 
ful product. American Research was 
organized in response to urgings of 
New England university and political 
leaders to alleviate the scarcity of risk 
capital for new ideas and technical 
developments in the airly postwar 
years rather than purely to make 

Money Not Yardstick 

Of the three, the Rockefeller or- 
ganization makes the strongest pro- 
nouncement on making money. It 
will not consider an investment that 
does not offer hope of return, but on 
the other hand disavows any interest 
in a project solely to make money. 
Laurance Rockefeller places the social 
or defense value of a development on 
etpial footing with its financial poten- 

One of the most intriguing aspects 
of the Rockefeller aviation portfolio 
is its high degree of success. However, 
William Elfers, vice-president of 
American Research, points out that 
this firm has not lost any money on 
its aviation-connected investments. 

Detractors of the Rockefeller organi- 
zation are prone to point out coinci- 
dent element of defense spending 
support in this success. Though true, 
this may miss a more essential point, 
which is the parallel between the 
Rockefeller investment chronology and 
the technical progress of the aviation 
industry, that is, the ability to pick 
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F-104 Head On 

Front view of F-104 prototype shows fat fuselage necessary to contain General Electric J79 
engine and short 71 ft. wings. Two seat fighter designated F-104B is going into quantity 
production, and RF-104 reconnaissance version is being readied for production. Inlet 
wedges arc not on prototype model. 


Rockefeller went into Eastern Air- 
lines prior to World War II, before 
the real growth of the airlines had 

Since the war his investment has 
passed through McDonnell, Marquardt 
Aircraft (ramjets); Wallace Aviation 
(turbine blades); Flight Refueling; Air- 
borne Instruments Laboratory and Air- 
craft Radio; New York Airways; Hori- 
zons (titanium); Reaction Motors 
(rockets), and Nuclear Development 
Corp. of America, (propulsion). 

(Marquardt and Reaction Motors 
have been combined in the Omar com- 
bination with Olin-Mathicson Chemical 
Corp. Rockefeller is an Olin-Mathic- 
son director.) 

One of the characteristics which has 
been very valuable to Rockefeller, his 
associates add, is his ability to sense 


not only when to go into a field, but 
also when to get out. 

Evaluating a company for investment 
takes a generally similar pattern with 
all three investment organizations. In- 
formation on prospective companies 
conic from sources such as bankers, 
lawyers, flic Wall street investment 
houses, journalists, sometimes from 
each other. All three organizations, for 
example, have invested in Nuclear De- 
velopment Associates, a White Plains, 
N. Y. nuclear development firm formed 
by a group of nuclear scientists who 
wanted their own business. 

Various informal arrangements exist. 
The Rockefeller organization often 
works with Smith, Barney, a Wall 
street investment banking firm, and 
each will pass along to the other word 
of a company one or the other might 
be interested in. W. B. Harding, of 
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Smith, Barney, chairman of the Har- 
ding aviation advisory group which 
studied traffic controls, first told Lau- 
rancc Rockefeller about Vcrtol. 

At the end of World War II, one 
group in the Navy department believed 
that the company, then Piasecki Air- 
craft. was not a reliable contractor in 
the procurement sense of the word 
and should be dropped from Navy sup- 
port in the fund cutback to follow the 
war's end. However, a technical group 
in the Navy was interested in Piasecki 
and his tandem rotor ideas. 

When Rockefeller became inter- 
ested, Navy laid down specifications for 
what it would take to make Piasecki a 
reliable contractor. Besides financing. 
Rockefeller helped the company find a 
plant to replace its quarters that were 
to be torn down for a Curtis Publishing 
Co. plant, and also to find talent to 
staff the company. 

Money and advice to solve business 
and technical problems were made 
available. 

Touchy Problem 

The subsequent acidulous dispute in 
which Piasecki left the company to 
form a new one under his own name 
underscores what is perhaps the touch- 
iest problem for the investment firm 
and the hardest pill to swallow by the 
founders of the new enterprise. This is 
the subject of control. 

Some loss of ownership, sometimes 
merger, is the price a new enterprise 
must pay for financial support. In the 
speech at Pennsylvania State University, 
Woodward stated the Rockefeller pol- 
icy as avoiding dominion of a com- 
pany. The ideal, Woodward said, is 
one-third ownership each by the found- 
ers of the enterprise, by the Rockefeller 
interests and a third independent 
group. This prevents any one group 
from exercising arbitrary control. 

No matter how tactfully handled, 
the new enterprise must resign itself to 
accepting this outside voice in manage- 
ment. As the Whitney organization 
points out. of all business failures in 
1955 analyzed by Dun & Bradstrcct, 
42% resulted from lack of management 
experience and 46% because of man- 
agement incompetence. Obviously the 
venture capital firm will not accept any 
avoidable risk along this line. 

It does not follow that engineers and 
technicians arc poor managers. Of eight 
companies in which the Rockefeller 
organization invested, six were founded 
bv engineers or scientists, four remain 
as chief executives and two others re- 
tired for reasons not connected with 
their ability. Only two lost confidence 
of the stockholders. 

It does -not follow either that engi- 
neers and scientists are good business- 
men or administrators. Not that they 
have any aversion to business. Ameri- 
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ESSAGE TO AMERICAN 


DUSTRY 


ONE OF A SPECIAL SERIES 


Financial Aid 
to Higher Education 

A Fine Start, But... 


This editorial has two purposes. The first 
is to salute American business for the fine 
start it has made in helping to relieve the 
financial plight of our colleges and univer- 
sities. The second purpose is to stress the 
importance of having business provide 
more financial aid, and soon. 

How Business Helps 
Higher Education 

Business contributions to higher educa- 
tion doubled between 1950 and 1955. 

They jumped from $40 million to $80 million. 
Preliminary figures indicate they will be even 
higher this year. 

Business firms have also shown a lot of in- 
genuity in devising different ways of making 
their contributions. The methods range from a 
matching of an employee’s contribution to his 
particular alma mater to wide diffusion of the 
money through state and regional money-raising 
associations of colleges and universities. Thanks 
to this ingenuity, business firms now have a wide 
choice of ways by which to give effective aid. 
The way most appreciated by college adminis- 
trators is the making of gifts unrestricted as to 
the purpose for which the money is used. 


Imposing as it is, however, what busi- 
ness has done thus far is only a good start. 
Only a tiny fraction of the total number of busi- 
ness firms in the country are giving direct finan- 
cial help to our colleges and universities; and 
this fraction includes fewer than half of the hun- 
dred largest corporations in the country. Also, 
tire amount of financial help being provided by 
business constitutes only a very small fraction 
of what is needed. 

Why Colleges Need More Aid 

Right now our privately endowed col- 
leges and universities need about $350 
million more in operating income a year 
than they are receiving to enable them to 
pay decent faculty salaries and be in toler- 
ably good working order otherwise. The 
reasons, including a severe decline in the pur- 
chasing power of their endowment income be- 
cause of price inflation, have been dealt with in 
the previous editorials in this series. 

In addition, these institutions, together with 
the tax-supported schools, are faced with a tre- 
mendous increase in enrollment over the years 
ahead. With both a rapidly increasing popula- 
tion of young people and an increasing propor- 


tion of them going to college, this year’s enroll- 
ment of 3.2 million students is expected to reach 
4.0 million by 1960, and to he doubled hy 1970. 

For the next ten years our privately supported 
colleges and universities must have an average 
of about 8400 million a year above what they 
can be expected to collect from tuition fees, in- 
come from endowment funds, etc. 

This figure of 8400 million does not include 
what is needed for new buildings and equip- 
ment. It also does not include help for tax-sup- 
ported schools above what they get from taxes, 
fees, etc. Business has given and will continue 
to give these schools substantial aid. Indeed, al- 
most 25% of the financial help from business 
for our colleges and universities went to tax- 
supported schools in 1955. 

If aid from business met their needs for in- 
creased operating income, the privately sup- 
ported colleges and universities would be given 
a decisive lift in performing successfully their 
part in our system of higher education. They 
would still have large needs of capital equip- 
ment — buildings, dormitories, laboratories — 
but help from other sources, such as that pro- 
vided by devoted alumni, where they are well 
organized, could be expected to go far toward 
meeting these needs. Also some companies pre- 
fer to concentrate on meeting needs of this type. 

What 1 % of Profits Would Do 

But do business firms have the capacity 
to fill the gap in adequate operating in- 
come for our privately endowed colleges 
and universities without putting an ex- 
cessive financial burden on themselves? 
Those who have studied this capacity care- 
fully say that the answer clearly is yes. If, 
of its profits before taxes — this year an 
estimated §43 billion — business were to 
devote 1% to helping our privately en- 


dowed colleges, it would take care of 
present operating needs of about 8350 
million a year. And the balance of $80 
million would be a big step in meeting 
their needs for new buildings and equip- 
ment, too. 

About one half of a 1% contribution of this 
sort would, in effect, be made by the federal gov- 
ernment. Up to a limit of 5%, contributions of 
this type are exempt from the federal corporate 
income tax. For corporations with incomes 
above 825,000 per year this tax is 52%. 

It is clear that not all business firms are in 
shape to devote 1% of their profits to aid to 
higher education. Even in this year of record- 
breaking prosperity, many of them will have no 
profits at all. But if business generally would 
take 1 % of pre-tax profits as a target or bench- 
mark for financial help to our privately en- 
dowed colleges and universities these institu- 
tions would again have sturdy financial 
foundations. 

Relatively this is a very small price to pay 
( 1) to insure a continuing supply of competently 
trained young men and women and (2) to but- 
tress our freedom by assuring the successful 
survival of the privately supported sector of our 
system of higher education. 


This is one of a series oj editorials prepared by 
the McGraw-Hill Department o j Economics to 
help increase public knowledge and under- 
standing oj important nationwide developments 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newsi>apers, 
groups or individuals to quote or reprint all or 
parts of the text. 
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can Research finds one of its big prob- 
lems how to keep first rate engineers 
from turning themselves into third rate 
busmesmen. 

In evaluating a proposal, the invest- 
ment inen consider management key 

As William Elfcrs, vice-president of 
American Research, points out, this 
firm is seldom wrong technically, but it 
has made mistakes on people. 

How to evaluate the people devolves 
into a matter of personal, empirical 
judgment. The Rockefeller group has 
laid down some general rules that help: 

• Technical excellence in a promising 
field. This is considered the important 
element, and growing even more im- 
portant as the complexity of problems 
increases. Eliminating needed techni- 
cal skills because of tight budgets is 
easy to do in a small company, but the 
Rockefeller staff looks upon it as a 
fatal move. When the best engineering 
staffs cannot be hired full-time, the 
organization recommends utilizing tech- 
nical advisory boards part time, scien- 
tific members of the board of directors, 
or university faculty members. 

• Business and financial management. 
This is something seldom present when 
the new enterprise is bom, and is con- 
sidered one of the hardest to stir into 
the works later. Introducing skilled ad- 
ministrators in the face of the natural 
reluctance of creative persons to accept 
such "strangers" into the family has 
been one of the most difficult problems 
of the Rockefeller organization. 

• Confidence and optimism. This is 
essential because there will be inevi- 
table set-backs and discouragements. 

• Maturity and judgment. Growing 
with the company, another intangible, 
has also been another problem, though 
not so severe perhaps as the introduc- 
tion of administrators. A mature man, 
the organization finds, must recognize 
that the pond is becoming bigger, that 
he must turn over responsibilities in 
some areas with growth. Most people 
with whom the staff has worked have 
been able to grow with the company, 
becoming policy shapers and not 
spreading themselves so thin the stock- 
holders and associates must intervene. 

• At least one executive. This may not 
be the president of the company, but 
top management must have one man 
who is an executive in fact, not name. 

• Management incentives. This means, 
through bonuses, profit-sharing stock 
option plans or otherwise, the man- 
agement of the new company must 
have an opportunity to have a sub- 
stantial share and stake in ownership 
and growth of the company. 

The Rockefeller organization con- 
siders that the management advice it 
can provide is equally as important as 
the financial help. 

Flexibility is the rule as far as types 
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of companies, products and size of 
investments arc concerned. The Whit- 
ney organization has a convenient classi- 
fication for investments as a criterion: 

• Class 1— Primary capital needed to 
develop, test and launch new ideas, 
inventions or services, 

• Class 2— Secondary equity capital 
needed to expand a new business after 
it has been successfully launched or to 
enable an established business exploit 
a new product. 

• Class 3— Additional equity capital 
needed by successful business with com- 
petent management, with an established 
position m industry and whose securi- 
ties arc publicly and privately owned. 

The class 3 investments are those 
handled through the normal investment 
channels. '1 lie others fall into the ven- 
ture capital field, cither because the 
company can't get its foot in the door 
in Wall Street or is afraid to try. 

Though all three groups will consider 
investments in the embryonic research 
stage, the Whitneys and American Re- 
search prefer a product ready for com- 
mercial exploitation. The Rockefeller 
group may be more receptive to research 
stage enterprises, but it also lays down 
a goal of eventual production. 

These groups tend to stick to fields 
in which they have acquired knowledge 
—the Rockefellers in aviation, American 
Research in electronics, the Whitneys 


THREE-AXIS 




Providing a flight toble which 
can be continuously oriented in 
space with respect to three mut- 
uolly-perpendicular reference 
axes, the CTI Dynamic Flight 
Simulator can be programmed 
directly from the output of a 
computer. Operating smoothly 

accepts independent voltage 
signals in each of the 3 axes and 


converts these vector analogs 
into a position corresponding to 
the defined space vector. 

By thus reproducing the condi- 
tions of an actual high-perfor- 

the unit expands the capabilities 
of any laboratory. 

Write for brochure 



in oil and chemical ventures. 

Relatively small investments are the 
specialty of these groups, for small 
amounts arc the hardest to obtain in 
the regular channels in Wall Street. 
The Whitneys have a rule that if more 
than S 500,000 is rearmed, the firm will 
seek other sources tor assistance. 

This explains the dealings of firms 
with each other, and with informally 
aligned groups. In the case of the 
Rockefellers, thev may turn to Smith, 
Barney in Wall Street or to the 
Chase Manhattan bank, where one 
of the Rockefeller brothers is an officer 
and Laurancc Rockefeller a director. 

Very small investments, below S100,- 
000 for example, begin to lose attrac- 
tiveness even to the venture capital 
groups because of the lessened oppor- 
tunity for a high return. A general 
range, as prescribed by the Whitneys, 
of SI 50,000 to SI million, makes a 
good rule of thumb. There is no real 
ceiling, since the organization will seek 
to obtain larger sums from others. 

In describing a frequent approach 
made by the capital-needing companies, 
Elfers of American Research pointed 
out what such companies should avoid. 

"We’ll get a telephone call,” Elfers 
said. “They'll tell ns. ‘We need money, 
lots of time, though— tomorrow night 
will do.’ Then they ask if thev can 
come up to Boston to sec us. Usually 
we can hear the sound of airliner en- 
gines warming up in the background.” 

American Research asks the group to 
put the situation on paper. 

"We want to know what they make, 
where they make it, to whom they 
sell, what is their position in their field, 
what is the budget, who is the man- 
agement. what the monev is needed 
for,” Elfers said. 

American Research doesn’t want an 
elaborate brochure. It does want a 
paper that gives a concise, clear pic- 
ture of the situation. A bad set of 
figures aren’t necessarily fatal if there 
are good reasons why they got that way. 

This gives the investor a chance to 
make an initial decision on whether the 
company fits the basic policies of the 
investment firm, and a preliminary 
judgment of the management. 

If the company offers promise and 
interests American Research, the organi- 
zation then will make a technical 
analysis. If the technical picture is 
sound, then the process goes into the 
final stage where a detailed technical 
and economic study will be made to 
form the basis for a final decision. 

This process, followed more or less 
by the other groups, can be lengthy. 
In one case it took the Rockefeller 
organization two years to complete an 
investment. However, much of this 
time was consumed in waiting for others 
to make decisions so that the Rocke- 
fellers could make their decision. 
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REGIONAL SERVICE MANAGERS 

• Travel out of and headquarter in Wichita. 

• Aircraft maintenance background desirable. 

• Must be competent pilot. 


CESSNA 
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EMPLOYMENT OPPORTUNITIES 


engineers 

and 

physicists 

seeking 

stability 

. . . find it at Farnsworth, 
the newest electronics division 
of International Telephone 
and Telegraph Corporation 
. . . the world's most 
extensive combined research, 
development, 
manufacturing and 
operating organization in 
telecommunications 
and electronics. 
Combine the advantages of 
"large company" 
stability and technical 
perspective with Farnsworth's 
"small company" 
flexibility, growth, 
and recognition of the individual 
and you have 
the ideal situation that 
warrants investigation. 

Your resume 
will receive prompt, 
confidential attention. 

Address: 

Technical Employment Director 

FARNSWORTH ELECTRONICS COMPANY 
FORT WAYNE, INDIANA 




Flight Loads Engineers 

for Republic Aviation 
Long Island, N. Y. 


A large increase in the 

ing the flight test phase 
of development and an 

measurement of flight 
loads has created some 
unusual ground floor op- 
portunities in this field. 



Instrumentation Design 
for Flight Loads Programs 

Strain Gage Installation 
and Calibration 


Calibration, Data Reduction 
and Bridge Combining 



•ton pUnJndMdruf merit I 
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EMPLOYMENT OPPORTUNITIES 



Plenty, if it’s given a chance. In the hands of a cre- 
ative engineer, a promising idea is the first step 
toward significant achievement. But before it pays 
off, it must be transformed into a reality. 

That’s the way we work at Goodyear Aircraft. Here, 
ideas are a prime commodity— they are our raw mate- 
rials. And to make them work, our engineers have 
the most modern facilities available, including one of 
the largest computer laboratories in the world. Here, 
every idea gets a chance to mature. 

This respect for individual thought and effort has 
been a key factor in our many great contributions to 
aeronautics. During the past 46 years, in peace and in 
war, our engineers have turned ideas into accomplish- 
ments that, today, are a part of nearly every aircraft 
in our skies. Airships, structural materials, electronic 
equipment, reinforced structural plastics, missile 
components — the list is long and broad. And 


tomorrow — who knows — maybe your idea will be 
added to the impressive list. 

For if you have faith in your ideas and your ability 
to make them work, this may well be the challenge 
you have been seeking. Our continued growth and 
diversification demand expansion of our creative 
engineering staff. Opportunities are unlimited at both 
Akron, Ohio, and Litchfield Park, Arizona, for 
rewarding professional careers in all specialties of 
engineering. 

Salaries and benefits are, of course, liberal. And for 
those who wish to continue with academic studies, 
company-paid tuition courses leading to advanced 
degrees have been established at nearby colleges. For 
further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Department, Goodyear Aircraft Corporation, Akron 
15, Ohio. 


They're doing big things at 

good/year aircraft 


T H 
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EMPLOYMENT OPPORTUNITIES 


TOP LEVEL POSITIONS 
WITH 

THE GENERAL ELECTRIC CO. 
IN JET ENGINE PLANT 

The General Electric Co. is building their world famous jet engines 
right here in their Evendalc Plant, near Cincinnati, Ohio. The industry 
is expanding and your opportunities for your personal progress are 
almost unlimited. There are many excellent benefits and we suggest 
you contact us at once if you can fill any of the positions listed here. 
Our relocation office will help you find adequate housing. Salaries 

'QUALITY CONTROL ENGINEERS 
•MANUFACTURING ENGINEER 

(Automation) 

•MANUFACTURING ENGINEER 
MANUFACTURING ENGINEER 

(Equipment Design) 

MANUFACTURING ENGINEER 
SPECIALIST 

(Production Monufuetnring) 

SPECIALIST 


Street 

City State . 

Position Interested In 


Address Coupon To: 
Mr. H. T. Cams 
Supervisor of Employment 


GENERAL 


ELECTRIC 


Evendale Plant 
Cincinnati 15, Ohio 


SVERDRUP 
& PARCEL, Inc. 

is further expanding its 
Aeronautical and Special 
Structures Sections 
especially for work on 
Supersonic and Hypersonic 
Wind Tunnels and Power 
Plant Test Laboratories. 

AERONAUTICAL 

PRO^ECT^E NG I N E E^T 'c AT E G 0 Rl E S PLUS 
SEVERAL RECENT GRADUATES 


1 Background in Ram let and Turbo let 
Test & Performance 


OPENINGS FOR ENGINEERS, DETAILERS 
& DRAFTSMEN ON UNUSUAL AND 
VARIED WORK SUCH AS 

• Floating Oil Derricks 

• Wind Tunnels 

• Power Transmission Lines 

• Air Nozzles & Flow Converters 

• Test Facilities 

In addition to^doni^n^nd^roviow sMurMfiru 


Paid vacation, lick leave, holiday*, 
overtime. Employees’ Bonelits Plan fur- 
nishes retirement income plus lile and dis- 


SVERDRUP & PARCEL, INC. 
Engineers - Architects 
915 Olive St. Louis 1, Me 


AVIATION 
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EMPLOYMENT OPPORTUNITIES 




New plant (225,000 square feet) now being built in a Milwaukee suburb. This and 
our present plant will house the ELECTRONICS DIVISION— Milwaukee 
of the General Motors Corporation. 

Your future is assured (if you can qualify) in this lovely cool, southern Wisconsin 
city where every conceivable living and cultural advantage, plus small town 
hospitality is yours for the asking. Send full facts today about your education, work 
background, etc. Every inquiry treated in strict confidence — and you will hear 
from us by return mail. 



GENERAL MOTORS CORPORATION 

Milwaukee 2, Wisconsin Flint 2, Michigan 


AVIATION WEEK, De 
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Senior Research Scientist 
for Fundamental Studies of 
Interior Ballistics 
of solid propellant 
rocket engines 


A challenging position is now open 
for a man of broad, fundamental 
background capable of original 
experimental and theoretical studies, 
who desires to contribute significantly 
to the nation's missile program. 

The range of individual initiative is 
practically unlimited; the climate, 
beauty and living conditions of 
historic Sacramento completely 
satisfying. 





For further information regarding 
this unique opportunity, write: 

Dr. James H. Wiegand, Head 
Solid Engine Research Dept. 
Aerojet-General Corp. 

Box 1947N, Sacramento, Calif. 


you are invited. . . 

to read an interesting brochure on career opportunities 
prepared by AMERICAN AIRLINES for 
aeronautical, mechanical, and electrical engineers. 



AERO-THERMODYNAMIC 


DEVELOPMENT 

on Nuclear 



US? sl&L 


GENERAL ELECTRIC 


HELICOPTER PILOTS & MECHANICS 
I0B OPPORTUNITIES AVAILABLE 
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CONTRACT 

ADMINISTRATORS 


2. Missiles and Electronics 

3. Major Subcontracting 


TEMCO Aircraft Corp. 


FLYING TIGER 
FLIGHT ENGINEERS 


FLYING TIGER LINE 


HELICOPTER TEST PILOT 
■ 


G OPPORTUNITY OFFERED 


POSITIONS WANTED 
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AVIONICS 

APPLICATIONS ENGINEERS 
SALES ENGINEERS 

GPL’S EXPANDING 



Qualified personnel are invited to telephone (collect) ROgers 9-50 
or mail resume to Mr. Richard A.Hoffman, Employment Manager 


GENERAL PRECISION LABORATORY 

INCORPORATED _ 

<3 BEDFORD ROAD, PLEASANTVIILE, NEW YORK 




High 


Professional 


Potential in 


CONTROLS 


ANALYSIS 


or the 


SMALL AIRCRAFT 

S 3 KM.. . 

of GENERAL ELECTRIC 


GENERAL^ 

% ELECTRIC 


.000 w™.cm 


Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 


CS3 D D50 [?a E S ©'U’A 

motive, Txtc. 


S FACILITIES FOR YOUR AIRCRAFT N 

“AIRCRAFT” 


MAINTENANCE 

“RADIO -RADAR -AUTO PILOTS -INSTRUMENTS’’ 


COLLINS FLITETRONICS 


ICE — INSTALLATIONS 


‘APPROVED REPAIR STATION' 

AIRCRAFT— ENGINES-INSTRUMENTS 


MINNESOTA AIRMOTIVE, INC. 

Lhamberlain Field • MINNEAPOLIS, MINN. • Phone: PArkway 9-8388 



another 
exclusive offering! 

24-Passenger Airline 

C-47's 

Available for Immediate Sale 
Immediate Delivery 
In Foreign Scheduled 
Airline Operation 
Price asking $110,000 
"F.A.F. Location” 
In Excellent Condition 
For details contact: 

H lliam C. Wold Associates 

{Exclusive Sales Agents } 

Dept. AW 

551 Fifth Avenue, New York 17, N. Y. 
Telephone: MUrray Hill 7-2050 
Cable: BILLWOLD, N. Y. 


Fog Dispersal (FIDO) Equipment 

2 Pumps, Byron-Jackson, 


54 Misc. Valves, 

2 Steel Fuel Oil Tanks, 

2 Steel Corrugated Bldgs., 


NAVCO, 


Lambert Field 

DEICER BOOTS 




FLY 


FRIENDSHIP 

■» « mr t . 

TO WASHINGTON-BALTIMORE 

Complete fadlitlee — no waiting f 
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SEARCHLIGHT SECTION 


DC-4's 

Cargo or Passenger 

Heavy floor and Cargo Door 

R-2000-9M2— Engines 
2876 Gasoline Fuel 
Complete Radio Equipment 
70 Passenger 
Ready to Go 
Contact Thomas Millstein 
NATIONAL SURPLUS SALES CO. 
1800-14 Charlotte, Kansas City, Mo. 


New Bell 47 
D & G helicopter parts 

50% off list. 

STINSON FIELD AIRCRAFT 



S FRiSCISCO: r. 





WANTED 


WANTED 

GRUMMAN GOOSE 

SEND COMPLETE INFORMATION AND PRICE TO 


PBY 5A'S 

Deal Directly A Consolidated 

with Owner B PBY-5A 

SALE OR LEASE 

Modified for 2 crew, 15 Passengers, Cargo Doors 

TIMMINS AVIATION 

(Ilf llMITED 

i Montreal Airport, Montreal 

IP*"''? 

turn online end elrfreme hours. Enellrnt 

TRADE-AYER COMPANY 

MERRY CHRISTMAS To All 
and best wishes for 'fifty-seven 
JOHN B. ROSENTHAL, INC. 

Coble ^Address:' JONRO^SANMATEO 


DC-3 

FOR SALE 

We are owners. 

LEEWARD AERONADTICAL 
SALES, INC_ _ 

//\ Weather Eye 

fiXV Flight RADAR 


C-46's 


GRUMMAN MALLARD J-29 

Now being overhauled 
Will finish to specifications 

1946 BEECHCRAFT D18-S 

Clean & ready to go — $34,750 

HELICOPTER 

HlUer— Model UH-12B, Very low air- 
frame and engine time. 

Perfect Condition. 

EAST JJOAST AVIATION CORPORATION 

WILLIAM C. WOID ASSOCIATES 

Dept. AW-551 Fifth Ave., N.Y. 17, N.Y. 
Telephone: MUrray Hill 7-2050— Coble: Billwold 

For Sale 

GRUMMAN GOOSE 

CIVU^IR TRANSPORT ^ 


Immediate Delivery 

PB R1830 R1820 

R985 R1340 R2000 

ENGINE WORKS 


SCHOOL 

LAST CHANCE 1 

HELICOPTER TRAINING 

Plan for the future! Apply now for helicopter 
o°ou?'bL,se*!n% P lORIDA!" in9 

NEW ENGLAND HELICOPTER SERVICE, Inc. 


with Owner A BEECH 

so'.nd Sos A TWIN BONANZA 
A N701D 

TRADE-AYER COMPANY 
HUnter 6-7690°"' 


AVIATION 
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A DEPENDABLE 
SOURCE 

FOR CREATIVE ENGINEERING 
AND QUALITY MANUFACTURING 


bendix Products Division has long specialized 


in FUEL METERING, ENGINE CONTROL SYSTEMS and 


LANDING GEAR. 


SERVING almost all American airframe and en- 
gine manufacturers, Bendix can bring much of 

the COMBINED KNOW-HOW OF THE INDUSTRY to the 
benefit of any one project. 





New Fairchild F-27 

. . . Short-haul money-maker 


Here is a propjet aircraft tailored to make 
short and medium range passenger hauls profit- 
able. Powered by two Rolls Royce Model 506 
Mark 511 Dart propjet engines that develop 
1600 horsepower each, Fairchild’s F-27 cruises 
at 280 mph over a range of 2250 miles. 

An ideal transport for local service carriers, 
trunk line carriers, and executive operators 
. . . Fairchild’s rugged F-27 will carry 40 
passengers, in pressurized comfort, in and out 
of comparatively small airports. It will enter 
service in late 1957. 

Strong, lightweight aluminum mill products 
from Reynolds are used extensively in the F-27 
by the Fairchild Engine and Airplane Corpora- 
tion, Hagerstown, Maryland. 


Whenever aviation advances, Reynolds 
Aluminum advances with it. And Reynolds 
goes beyond meeting material specifications. 
Reynolds technical services contribute to cus- 
tomers’ design and engineering staffs — make 
Reynolds a part of many important industries 
rather than just a supplier. 

For details on how Reynolds can serve you — 
and for a complete index of Reynolds technical 
handbooks and films — write to Reynolds Metals 
Company , P.O. Box 1800 -TJ, Louisville 1 , Ky . 

For below mill quantities of and sections 
and other aircraft shapes, contact our specialty 
aircraft extrusion distributor, Pioneer Alumi- 
num, Inc., 5251 West Imperial Highway, Los 
Angeles 45, Calif., Telephone: Oregon 8-7621. 


See “CIRCUS BOY”, Reynolds new dramatic series, Sundays on NBC-TV 

REYNOLDS |g| ALUMINUM 


